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Chapter 9: Results
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The 9th Section "RESULTS" and includes the following 2 groups of commands:
/  Diagrams Deformations
v Helpful

After the completion of the analyses of the vector and the creation of the corresponding
combinations, the "Results" section offers the user the supervision of the analysis results in
the form of diagrams and deformations.

By selecting the "Results" section, the vector is converted to this format in 3D display.
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Diagrams Deformations

The commands of the
+ f m . . n
!Q Supen: = ﬁ ';;‘ Deformation diagrams" group
s . : allow you to see the deformations
U SUaopoL Mopopo- Kivnon
ppuwpivos Nepap. | of the beam from each load or
Luoypappata Mapapoppuoeg combination under scale as well as

the diagrams
M,V,N for each member.

1.1 Combinations

o

TuvSuaopoi . " . . "
Depending on the results you want to see, from the "Combinations" command and

within the dialog box:

2uvduaopoi

®opTioEIg

Zuvduaaopoi

Enthoyr] ZuvBuaapcy default.cmb

EC-8_Greek Dynamic (2).cmb

EC-8_Greek Dynamic (3).cmb

EC-8_Greek Static (2).cmb

| EC-8_Greek AvshaoTikr ME (1).cmb
EC-8_Greek Avshaomikr XQPLE (0).cmb

Cancel EC-8_Greek Npogheyyog Dynamic XQPIE (4)
ECB_General Dynamic (3).cmb

ECB_General Dynamicamalia (8).cmb

Seismic E.A.K.(Dynamic-eTi) XQPIE (5).cmb

Ynohoyiopog

- Select a combination from the list that includes the combinations of all the
"running" analyses, and let them complete their calculation automatically, or

- Press the "Select File" button, select the file of combinations from study folder and press
the "Calculate" button.
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OBSERVATION:

To view vector deformations from eigenmodes of the
dynamic analysis, select Dynamic analysis combination file.

1.2 List

includes "Institution" and "Charts-Issues",

Dopiag

-Actor or

Aoy pappota-looTookes

Yuvduaouotl

C:\LIDRA15\6tixplir\scaanal\EC8 _(

DopTigeg 7
Zuvduaopoi 101
EC8_General Dynamic (3).cmb W

Emhoyn] Zuvduaopomv

Ynohoyiopog

| End Calc

=] Depending on the results you want to see, you select:

-Diagrams-Important

Depending on the selection, you combine the commands:

1.3 Body+ "Deformed Body"

Mopapoppupives Popiag ot

mﬁl:l'l'lﬂﬂ b

hopmon Mol As: 2 Le=1

Mol As:2 Le=1 ~

Do
Popmon No: 2 As:2 Le=2
dapmon No: 3 As:2 Le=3
popmon Mo 4 As: 2 Le=4
hopmon No:5 As:2 Le=5

rhammee BloaE STl s

s,

Eifoc Auvapikng

Izvapio
EC& Cyprus Static AUvapikn

I0opoppes 1

Xpwopamier MaPaBon

Myt inm=

KarziBuvan Bripa Kivnanc (%
Video

Mapapo-

POUWHEVOC

FuvBuaouoc

Buopoppéc
Pushaover the

Select from the list
general cause of the deformation and from
the next list, the specific cause.

Modify the "Scale" and "Motion Step" to get
the best visualization.

The "AVI" button allows you to record a short
video of the vector's deformation.
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Activate

Xpuparkr] AaPadinom

Mey e inm=

KareoBuvan Bripa Kivnanc (%6
M I

In the new version of the program, the possibility of displaying the colour gradation of the
deformed carrier and per address, with simultaneous display of the selected charge or
combination.

For example, the above picture shows the X deformations from combination 3.

It is now possible to display the distortion values based on the colour gradation.
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*= The "Deformed Vector" window remains on the screen waiting for the next selection of
the cause of the deformation, so that you have a visual continuity. To close the window
select Cancel.

In the "Status bar" select (double click, blue=active, grey=inactive) the way to display the

TEQM MAPAM DYL OYI-MAP  AIADTEOM AIAD.TAPAM
deformed vector.
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AZON 1668.8, 0.0, 3140.3 I TEQM MAPAM DYX DYI-MAP  AIAD.TEOM AIA®.MAPAM I

o

TuySuaopoi

Depending on the combinations you have initially selected, through the commahn ,
you will be able to see the corresponding results.

EXAMPLE:

For example, if you open Statics combinations you will
not be able to see deformations from eigenvalues as Biopopaés
opposed to opening Dynamics combinations.

Mopapop@wiévog Popeag “

¥

In a vector where you have performed simplified spectral
analysis you can see diagrams and deformations from
each load or combination. But when you have performed

dynamic analysis you can only see deformations from Fevépio EiSos Anvauig
eigen modes. ECE_General Dynamic v | Auvoui v
IBiopopyes 1 v
[ Xpupari Awpdspuon
Select "Idioms" and the "Scenario" field is automatically | weyesuoniom= 1 m
activatedwhere you select Scenario, Dynamic Type and Km”"j”f”” Bi“;”"ﬂ“ﬂ““’“ o

Idiom number.
AVI

In the display of the deformed vector by selecting an eigenmode, the data of the eigenmode
such as the eigenperiod (T), the cyclic frequency (f) and the mass percentages per direction
that have been activated are now displayed at the top of the screen.
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Eigenmode : 1 1=0.6326 sec =1.5808 Hz Mx=0.00% My=0.00% Mz=82.44% |

Finally, at the bottom left of the screen, information about the scenario, charge or combination
respectively is presented.
3 +1.00Lc1 +0.30Lc2 +1.00Lc3 +0.30Lcd +1.00Le5 +0.30Le6 +0.30LcT

DopTion Mo:1 As:d Le=1 |Slopoppes Auvapukn 1

1.4 Body+ "Deformed Body Movement"

'.-,'?‘ The "Motion" command is the switch that turns on and off the motion of the
Kiiion deformed carrier, according to the choices you made in the dialog box of the
Mopop. | previous command, "Deformed Carrier".
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1.5 Charts - Equalisation 2cvesueeroemanc

The option Charts - Equalities opens the following options window:

Emhoyr MeyéBoue X

|Papwra || Evraceg vz vloopmon 1 v|mthogap v|[1:][10 || mck ||selectan|| clearan || 22 | Report |

1.5.1 Stick

Enlg:r:wamqj
= For the RivadoTE olid Lata you can see:

DoHpTIO] . .
, for each [zwevaoués | over atMhaios

tensions |mx
scale.

10
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Emloyn MeyéBoug

PaBdwTd v | Evidoeig GpTioH Select All || Clear All || 22

Changing the frame option to "2D Member" to see all 6 intensive sizes of a member gathered
in one window. In fact while moving the mouse you will be able to see along the member
the values of each intensity.

Awaypappara MEhouc: 28 =

N{KN) : L=1.46 -18.654 Vy(kH) : L=1.46 6.520 Vz{kH) : L=1.46 -0.089
[ +77.1%6 [

-18.654 -18.654 -0.039 -0.089
Mx(kNm) : L=1.46 0.119 Mz(kNm) : L=1.46 -10.133 My(kNm) : L=1.46 -0.043
L +0419 0119 | - 0.7 |

+14.409 +15.904

5§ | 011

The diagrams are plotted according to the local axes of the member.
OBSERVATION:
L. The axial is marked in the opposite direction to the general view, which is why you
will see compression with a positive sign and tension with a negative sign.

11
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1.5.2 Surface

PaPdwra |
Emgpavaara
= Forthe Surfacem data you can see:

Mvm

sc(F)

sc(S)

XXX Mave
oYY Navw
oY Nave
ol Navw
a2 Ndvw
sc(F) Navw
sc(S) Navo
o KaTw
oYY Katw
oY KaTw
ol Katw
02 Katw

n sc(F) KaTtm - et
Evréosic - sc[S] i MopopopPmosg

@opmo
for each
Selecting for example

Emioyn Meyz8oug -

X v

Empaveiakd | Maopapopgaéosi  ~ | DY~ FO @dpTIon w1 ~ | M&hog 3D 1: Pick Sel%ll Clear all | 27 Report

- And in the lower horizontal bar, selected BORDERS and BARS:

12
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AZON 6.5,-928,7950 @ AMHKH DYEIKO MNAPA

- And in the bottom horizontal bar, selected COLOUR and BALANCE:

ENQavaiokd | Mapopoppaos;

AZON 6.5,-92.8.795.0 A @ AMHK Y3 MMAPA

We see the above illustrations.

13



CHAPTER 9 "RESULTS"

- By activating the PRICES in the lower horizontal bar, you can see the values of the
selected size within the surface of the surface element,

SXX(kN/m"2)

3.11 | 3.36 | 3.48 | 3.48 | 3.36 | 3.11 | 2.70.
3.48

L 1.62

0,04 0.10 0,05 -0.06 -0.2 .40 -0.5% -0.57 -0.57 -0.5 .06 0,03 0,1 .04 -0.233

-0.05 -0.25 -0.71 -1.29 L 25 9.2 .05 -2.69 -U.2 28 <155 -1.99 -0,71 -0.25 -0,03 -2.09
BN BN I 2,92 -3.7 Ff— ) % 3. .92 1,85, EOIZBE 005, -3.95
0,45 190 B ; 85, 7,281 7,41 7,41 -7.28] -6.85] -6,23) - 59 -1, -5.81

-9.40 979 =l l 0179 DIE0NBI5ER 7,28 -5. 14 Bl -7.66

SO 11.11-12.06-12.56-12.87-13.07-13.18-13.24-13.24-13.18-13 12.87-12.56-12.06-11.11

Enipaveioka v | Evidoeig v oxXX v |eoprion v v | M&hog 3D Pick || SelectAll | Clear All | 22 | Report

< E >
Bo 1} empavetaks. AcEI6 TARKTPO yic oAoKAr...  AZON 0.0,5883,534.4 OPIA ( XPﬂM-) AIAMHKH DYZIKO mnapa  (JiMez )

as well as the value of the isovalue on them

— = .
‘ 1.62 SXX(kN/m*2)
3.48
i i e e T
O e [ s B by e 1 e
| 1.62
—9:23—0:23—=0:23=0:23—=0: 23*—023 —0:-23—
28~ | 023 | v -0.233
209 -2:09—2:09—2: 09—2-09-
= -2.09
£ 95 -3.95 -3.95 -3.95 _

95 T LS N -3.95

5-81—5:81—-5.81
=

76676 T66766 7166 | \ -5.81

0l50—-9152—~9d52—~0l52 o lc, . 81 y L

52 DA P 7 ‘ 7.66
1 5599/38-11,38-11,38-11,38. 11_3&3938

128

66
L. 599 52 171528

Engaveiaks v | Eviaoeig voxx v||ospron v 0 Pick | SelectAll|| Clear All || 22 | Report

< = >

Bo 1 emwavelaks. AsEI6 TARKTPO yic oAokA..  AZON 00,5883, 5344 Q’y XPOM AIAMHKH OYZIKO mnapa  ( TIMEZ )

14
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1.5.2.1 Important observations:

t. Clarification on the folds and reinforcements in the finite surface elements:
Mxy

Mxy

¢ Regarding the intensive sizes:
These sizes refer to the local system of the element which is also shown in the image
and are listed in the out file.
Attention must be paid here to the torques.
- Mxx is the torque about the local y-axis and
- Myy is the torque about the local x-axis.

EXAMPLE:
For a better understanding, in the example below, a prop has been introduced.

15
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- The local axis x coincides with the universal X.
Therefore, in the out file we expect the large moments to be seen about the local axis
y, and therefore the moments Mxx.

So let's go to the results and display the Mxx moments:

MXX(kNm/m)

-0.125
-105.
-210.
-3185.
-420.

-525.
-630.
-736.
-841.
-946.

While the corresponding Myy moments are clearly much lower:

MYY (kN /m)

0.0106
-11.7
-23.3
-35.0
-46.7

-58.4

16
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* Regarding the armaments:

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

B

EOWTEPLKN

szTeelKn —
TopELd
A outer upper (positive) cheek B
X
inner bottom (negative) cheek i’

- Above the surface is the BEGINNING point of the local z.
Of course on the prop | expect to see more upper armament and - CAUTION - on the z_
upper option and not x upper.

Za(cm2/m)
137.

17
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It is clarified that the armature:
- now refers to the universal axes and

- the mounting address is RIGHT on the corresponding axis we are referring to**
(**NOTE: FROM SCADA Pro20 Build:2020.1.2.2432 AND AFTER THIS RELEASE NOT

APPLICABLE)

For vertical surfaces:

Xa(cm2/m)
11.8

10.5
9.21
7.89
6.58
5.26
3.95
2.63

1.32

5.55e-005

X: is the reinforcement perpendicular to the local x
Z: is the reinforcement perpendicular to the local y

OBSERVATION:
L. Prerequisite:

1. preceded by the determination of the main direction of reinforcement, is the
determination of the direction for the vertical grids.

YroAoylopog Oudduwy Misypdmwy X
1 PLATE V | Ynohoyiopoe |
-
ApiBipdg meér& Xpopa o Ahhayi ©opac |+ Auto
s
2 s1f2/3 K 35 Z X Y| | Z||TPAMMH
3 51/3/2(1) = s X Aoxn TeRag
4 S1/4/2(1) & 35 Z x [0 0
Y |0 0
’ .
Emhoyr) dhav

Opatd Mn opato

Anpioupyia Onav oTig
feoaig Tov ZTOMV

Axlpwan - Aiaypapr
Tpinzg Ipappés

Enpeio IioTnTEG

EZodog Nhgypatog | MaBnuaTiked

Z. Every time you define a 3D surface grid,

-For vertical grids // on the X-axis : | select
the grid and X! from the list and the column
"s'" is updated, respectively,

-For vertical grids // on the axle

G : select the grid and the from the list aniJ
the column ''s" is updated, respectively. For
meshes that are not // on either X or Z if |
do nothing the program will project
resulting armature by reducing it to the 2
main axes.

to automatically redefine the correct direction

of the surface elements, you ALWAYS select the use of the "Auto" command

18
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& MODIFICATIONS - IMPROVEMENTS (SCADA Pro20 version)
Build:2020.1.2.2432)

1. The program now takes into account the overlap given by the user when
entering the meshes.
2. Recall the times of the intensive

Mxy

Mxy

Mxx is the torque FOR axis YY and the torque Myy FOR axis XX.
3. We introduced in SCADA Pro the SAP method to get comparable results.

The contract for SAP torques is the same as for SCADA Pro:

S ——Pogitive ? Fate - s
AJ(ISZ ] ©| itcalls them M11 and M22 and states
g1 LT el o M11: Direct moment per unit length acting
sl TERNE 1 axis i - E at the mid-surface of the element on the positive
=i oo o A——P | 2 | and negative 1 faces about the 2-axis.
B AN At Face s | B
= A Nesavesrae s {7 | M22: Direct moment per unit length acting
o s e ooliegimigEne ) 5 . "
{7 Posifive 3Faceis .| at the mid-surface of the element on the positive
=17 .. onfront.of element :':' R I and negative 2 faces about the 1-axis.
)'.':'“':'“'-__:“"_":_::'_'_T"_"_'""'_":"'_T:;
Megative 2 Face

4. The major change made in SCADA Pro is regarding the contract for the
reinforcement placement direction. Up until now we have been saying that the
placement direction is vertical on the respective axis we are referring to. FROM
NOW THE REINFORCEMENT DIRECTION IS PARALLEL TO THE CORRESPONDING
AXIS WE ARE REFERRING TO. SO WHEN WE SAY X-AXIS WE MEAN NO MORE
ARMATURE PARALLEL TO THE X-AXIS OR TO CORRESPONDING AXIS WE HAVE
REVERSED OUR LOCAL X-AXIS.

19
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1.5.2.2 Temperature change:

In addition, for the Plate (shell) elements a load of Uniform Temperature Variation and/or a load
of Linear Temperature Variation has been applied.

- The Uniform Temperature Change causes membrane deformation within plane of the
element, while

@ & dmel LR ST
4 Baows moinan Eupawion Epyakela MAaxeg Dopria AwxoTacwAdynon Zuhétumot Npéotera
3§ oo . @ @ I\ af
AR LOGON A %0 2 ARRBRAR VAT @EI £V ¢ =

CH\MELETES \epiiatiscaanal|op.€
@oprion )
Iuwduoopol 102
OpOepy M. cmb
Emdop Tvbuoopiv
Ynokopapss

€nd Calc

The Linear Temperature Change causes bending deformation.

‘ & M @le -Rlva -

© Baowo  Movichomoinon  Eupavion  Epyadeia  Midwe¢  Popria  Avdduon Awotocwoloynen  SuMTumo NoooBera

'@‘ -Fe . & 9

LHAHALOBOX /X RA T wmE%H ) ARRRAQAY 2T

C:A\MELETES\epifkatiscaansilf poy
@opriong 9
Zuvbuaoyol 102

Fpoj.Ocpy.Mer..cmb
Emboy) ZuvBuoopin
Yrokopopss

€nd Calc

20
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1.5.2.3 Choice of elements

Pick Select All || Clear All || 22 Report

The selection of the elements for the display of the results is done

- selectively with "Pick" and left click on the items

- altogether with "Select All" and automatic display of all

- with filters with "Select All" and display of charts based on some filters.

7

= For Striped items you have the options to display:
diagrams in the members according to their type (Beams, Columns or all together) and with
criterion of min and max as well as based on a range of values.
By selecting the button, the following dialog box appears where, from the first list you can
select the type of item to display the charts and from the second list you can select :

| Emoyég X

OAa Ta oroixsia OAzg ol TIPS

Elpog Tipov

Ang |0 Ewg |0

Anaikovion pe Baon To npdonpo

Cancel

e "All values" : Displays the charts on all items regardless of values.

¢ "Min-Max" : Displays charts on those elements that have the maximum and
minimum value for the given intensive size.

¢ "Range of values" : With this option you must enter in the fields included

Eupog v

no 5 |3
in the "Range of valuessection { e = two values based on which the program

will display charts on those elements whose value is included in this range.

In addition, the option "Display by sign" has been added. By selecting it, the corresponding
magnitude that | have chosen to display its isosceles is displayed in color not with its range
of values but is displayed with two colors one for negative values and one for positive values,
as shown in the image below:

21
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MYY(kNm/m)

1.00

The option works for all sizes and for all elements (linear and finite surface)

x|
= For Surface elements the command only works with the [Pareordn =] [clecomes =]
Elpog Tipdv
value range. {“”"’ e

For example, setting the range of values shown in the figure above for the torque Myy shows
the following isometric values:

The part of the surface whose values are less than or equal to 0.1 kNm/m is shown in red (the
lower colour of the colour gradient) and the parts whose values are close to 3 kNm/m are
shown in blue (the upper colour of the colour gradient).

22
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The corresponding picture without a fixed

A

1.5.3 Report

Concerns the reinforcement of surface elements

Report

range is shown below:

Note that the colour scale is
always fixed with the three
primary colours in ascending
order: red, green and blue
(RGB).

Emihoyn MeyéBoug

IEmLpavalcch'l ~ | As VIX aw ~ || @opTion w1

~ | Mghog 3D

Pick Select All | Clear All | ??

and choosing it,
displays for each surface element:
» the worst As,

» the combination from which it results, and
» the corresponding intensive quantities.

23

J Calc_As.txt - Notepad

File Edit Format View Help

Name  Comb. As(cm2/m)  Mx(knm/m) My (knm/m)  Mxy (knm/m)
1 1 0.002 -10.786 -4.891 -8.11@
2 -1 0.000 @.000 ©.000 0.000
3 -1 0.000 9.000 ©.000 0.000
a -1 0.000 9.000 ©.000 0.000
5 -1 0.000 9.000 ©0.000 0.000
6 -1 0.000 9.000 ©.000 0.000
7 -1 0.000 @.000 ©.000 0.000
2 -1 0.000 9.000 ©.000 0.000
9 1 0.004 -38.956 -1.791 -108.160
10 1 0.002 -31.269 -4.649 -17.166
11 1 9.001 -33.164 -5.198 -24.971
12 1 9.001 -37.101 -3.219 -33.757
13 1 0.002 -44.,058 2.105 -42.549
14 1 0.005 -56.334 12.425 -49.352
15 1 8.014 -78.867 29.631 -48.256
16 1 9.788 -101.377 42.971 -24.980
17 1 9.008 -49.163 -0.141 -16.513
18 1 0.004 -50@.587 -0.714 -15.894
19 1 0.000 -53.798 -0.373 -21.803
20 1 0.002 -59.536 1.347 -28.024
21 1 0.085 -68.643 4.768 -33.1@9
22 1 0.010 -82.176 9.588 -34.696
23 1 9.082 -100.042 12.975 -28.847
24 1 0.033 -116.152 0.647 -11.913
25 1 0.011 -65.003 ©.798 -9.0646
26 1 0.085 -67.274 1.692 -13.621
27 1 0.000 -71.291 2.419 -17.671
28 1 0.004 -77.645 3.245 -21.482
29 1 0.008 -86.696 3.967 -23.682
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1.5.3 SOLID

In the Post Processor, a new option has been added

Emtihoyr MeyiBoug *

Solid ~ || EvTageEIg | SYY s |F1 | Dépman ~1 ~ | Mghog 3D 1 Pick Select All || Clear All || ?? || Report
PoBwrd - \ ~

Enipavaiaka | : §

EE:_ pappOTo-lo0TaOIKEL - @ ‘_q.'?" i &' @J | -14- '

where from the drop down menu of trends we select the trend we want to see the isosceles
and then the face/F! * on which | want to see them.

To clarify that:
- The model is still loaded as with the other surface models, in

"wire" form with the single meshes.

- The grids we see are the initials generated on the contours we selected.
- But we have the possibility to see my 6 trends in any face we choose from the bar.

- The appearance is always made in a grid but each time it represents the face

you have chosen.
- The number after F(ace) represents the point (0 centroid and 6 centres of

faces) listed in the OUT file.

24
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In the example below

ozz (i.e. the voltage parallel to the universal Z) was chosen to appear in face 0,

i.e. in the intermediate plane between the two sides of the wall.

The face we need to choose to see the pzz's on our original surface (the generator) is
according to our shape and since the wall was created from the inside, face 5.

From the menu that appears
Emoyn MeyéBoug X

Solid v ||Evraocag v ||sc(F) v |F3 v | ®dépmion Vi3 v | MéAog 3D 1: || 10 Pick SelectAll | Clear All | 22 | Report

lq .»"'.~ \\4 Q @ ﬁ -

TuvSuagpol ' - Kivnon || Moypoppotal Epgavion  Avogopa Emeizpyooia Kprerjpio Agtoyiog
Evoc Mapap. 2D ApiBunoswy ISIOTNATWV™  OPTIWV Toryomotiog
Awrypappata MNap(gy BonBntika

(L AALOBOX 2/ XA

AzSopéva Epyou

you can choose one of the 6 correct voltages or one of the 3 main voltages 61, 62 and o3.
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EXAMPLE:

For monitoring and verification of the stresses given by the solids per face, a two-piece beam
of length 10 and cross-section 25x60 with solid surfaces 60 cm thick and 25 cm wide (2
elements of 12.5 cm each) was simulated.

The upper face

In load 1 only its own weight is included, while in load 2 a pressure load of 20 kN/m2 was
introduced on the top face which is 6. Similarly the bottom face is 5.

So in Post-Processor, in order to see the results in the upper tread | will select the

face 6 and for bottom face 5.

The stress developed by the vertical loads is the universal oyy.

» From Load 1 (same weight only)
At the centroid (in the middle plane) the stresses are zero (the centroid is on the
neutral axis)
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SYY(kN/m*2)

4.27e-011

3.44e-011

2.60e-011

1.77e-011

9.33e-012

9.75e-013

-7.38e-012

-1.57e-011

-241e-011

-3.24e-011

In the upper foot we have the following picture i.e., as expected, tension at the ends and
compression in the middle.

)
403.
336.
270.
204.

Similarly in the lower foot we have the same situation as the upper foot but exactly opposite
signs.
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SYY(kN/m*2)

195.
128.

62.1

-4.35
-70.8
-137.
-204.
-270.
-336.
-403.

» From Charge

2 To centroid

SYY(kN/m*2)

-5.07
-5.61
-6.16
-6.71
-7.26

-7.81

-8.36
-8.90
-9.45
-10.0

In the upper foot, as expected, tension at the ends and compression in the middle.
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SYY(kN/m*2)

532.
443.
354.

265.

176.
86.5
-2.56
-91.6
~181.
-270.

And finally on the lower foot, just the opposite situation.

SYY(kN/m*2)

250.
162.
73.8
-14.2
-102.
-190.
-278.
-366.

-454.

-542.
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“~ &® 9 . B

A W
Awypappoto Eppovion Avagopa Emeiepyacia Kpurrjpio Agtoxiog
2D ApBunoswy ISI0TATWY ™ QOPTIWY Toyonouog
BonBnmka

2.1 2D diagrams

\

~
41 is the short way to see all 6 intensive sizes of a member (selected by left-clicking)
gathered in one window. In fact while moving the mouse you will be able to see along the

member the values of each intensity.

‘Awypappata MEhoug 2 62 |

H(KN) : L=3.43 0.000 Vy(kN) : L=3.43 -7 637 Va(kh) : L=3.43 0.000
] [

e —— 7 —

Mx(kNm) : L=3.43 0.000 Mz(kNm) : L=3.43 -48.612 My(kNm) : L=3.43 -0.000
— N s sse3 W _______________]

2.2 Show Numbers

Q : to display on the physical or mathematical model any information you want such
as numbers, degrees of freedom of members, nodes, moments of inertia, bifurcation, etc.

Calling the command displays the following dialog box:
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Yhko
MowtnTa
Tinog
EiSog
ITpuan

MpoTiunon

I I B o B I A I

Xptipa

Enthoyn
KANENA

Opia

(+) ue pirtpo

ZKupodepa

Nokog
I'pappeg, Kirkhot

Cross Section

TA13-

TA14-
TA15-
TA17-
1A18-
TA19-
1A20-
TA22-

0 0 0

() ue pikrpo

Epgpavion

Aokoi

hd Mpoafikn

Kabdpuopa

1A12

1A

1411-

TA3-T 25/50/15/67 - B-3d 85
1A4-T 25/50/15/57 - B-3d 86
1A5-T 25/50/15/89-B-3d 53
1A6-T 25/50/15/40 - B-3d 44
TA7-T 25/50/15/79-B-3d 83
1AS8-T 25/50/15/67 - B-3d 50
1A9-T 25/50/15/65 - B-3d 49
TA10-

- L:Aokoi Zxupodéparog
- L:Aokoi Zkupodéparog
- L:Aokoi Zxupodéparog
- L:Aokoi Zkupodéparog
- L:Aokoi Zxupodéparog
- L:Aokoi Zkupodéparog
- L:Aokoi Zxupodéparog

I 25/50/15/57 - B-3d 48 - L:Aokoi ZrkupodépaTog
" 25/50/15/40 - B-3d 47 - L:Aokoi Zxkupodéuarog
I 25/50/15/35 - B-3d 58 - L:Aokoi ZrkupodépaTog
" 25/50/15/45 - B-3d 59 - L:Aokoi ZxkupodéuaTog
T 25/50/15/67 - B-3d 51 - L Aokol ZkupoBéparog
T 25/50/15/47 - B-3d §7 - L:Aoko{ ZkupoBépatog
T 25/50/15/67 - B-3d 57 - L Aokol Zkupodéparog
T 25/50/15/68 - B-3d 56 - L:Aoko{ ZkupoBépatog
T 25/50/15/61 - B-3d 55 - L Aokol Zkupodéparog
T 25/50/15/61 - B-3d 54 - L:Aoko{ ZkupoBépatog
I 25/50/15/46 - B-3d 46 - L:Aokoi Zrkupodéparog

FACIENNCIAT B 94 AT 1A men? Temee

o Eiiemn

~

Eppavion

Pt []Ap®usc

KANENA

Select the items you want using the filters. Depending on the case

select:

-as a filter the "Material", "Quality", "Type", etc., and the !*!¥® wiftpo and_¥e o
commands used to add or remove the selected items through a filter respectively, or

-one of the groups in the list

=} and "Add".

Select the items you are interested in from the list (left key and ctrl, turn blue) and in the

"Show" field:
Engpduan 1
| TN KANENA, || Figid Offzets dz :l
Quaropn |
EheuBepiec Mehiv
Eupadaw A
Eupadov Ak Mripog
Emedvaa &drunonc Asy
Emgpdvaia Sdmunong Asz ¥-EuvTeTayuewn
Pomr Afpdverag Y-ZUVTETaYUEWT
Pomr Afpdveiac by Z-ZUNTETTYUEWT]
Pomr Afpdveiag Iz
Muvia beta b Bafyoi Ekeubzpiac
Métpo EhaonwdmTac E
MéTpo fudmunonc G Itabepd Ehampiou D
Eifud Bdpoc e EFrafepd Ehampiou Dy
Bepukic ZuvTekeomic at Irofepd Ehampiouw Dz
Aglkmc Eddoouc Ks ZTafepd Edampiou Rx
Itabepd Ehampiou Ry
Rigid Offsets dx __||&rabepd Ehampiou Rz
Rigid Offsets dy
Rigid Offsets dz Mappaoyponin AaToupyia
Eheutiepiec Mehv Maog om)
Bxx (GPa)
Mirog Eyy (GPa}
Gy (GFa)
K-ZUVTETOyUEW & {kMN/m3)
Y-EUVTETayHEWN atx
Z-EUNTETayUEW aty
abey _
BaBuoi Eheulepiac | [Ks (MPa/cm) -

Check the "Number" check box to display the numbering of the selected items.
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From the list, select the information you want to display. In the
"Select" field of the dialog box:
You can set additional filters based on the

[ Emdoyr . L. .
[Eubasov A = maX|.mum and minimum \{alues, or the limits yqu
e - - specify. For example, to display the max and min
a
E ] |” |D | - cross-sectional area values of beams, or those
included within the limits "From", "To" with a

certain step, etc.

To make all the values you have displayed disappear, select "NONE" from the list, uncheck

the "Number" checkbox and select 14 ®wo

2.3 & 2.4 Reference properties & Load processing

We have already encountered the "Report properties" and "Edit loads" commands in the BASIC
and LOADS sections respectively. (see Chapters 1 & 7)

| Amotsheopora |; Bagwo |
-~ & [0 . DIE
~nN @ ML | — o
Moypappora  Eppavion | Avapopa |Enzizpyacio /] ISttty |Api8piosg
ApBpnozwv|lSiotntwy ~| @opTiww x:
BonBnuka Avapopa
| AmoteheopoTa |: MAGKEC Avdhuan Amotsheg
| y @ £ ALEY p [
~ @ AL — Au | | oul
Moypappota  Eupévion  Avagpopd  Frsizpyadio /] Ewoaywyn [EnzEzpyaoic| Epgpavian Avtypopr
2D ApiBprioswv ISotitwe - | poptiwv X
Bon@ntika Doptio Mehww

! For convenience and quick search you can also find them in the "Utilities" section.
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2.5 Masonry failure criterion

opTio Avaiuan AnoteheopaTa MaoTagwloynan ZuloTuToL Mpoa

e 9 | B

‘ppovion  Avapopa Eneizpyaoigl Kpiorpuo Aotoyiog
mfprozwy [SwTtTue T popTiwy Toggomouag

Bongnuka

Y Rgoi @ %82 QORARQAY|D| A~ @ [

Kpitripwo Aotoyiog Togomouog

Ovopa kprmpiou | Karantoni et al.

Eifioc Torgonaliac | Nza (EC8)

sc(F) e AnoTeAéopara

The new version of Scada Pro has now introduced the failure criterion Karantoni et al (1993)
referring to masonry (in particular clay masonry).

The stress-based check using a failure criterion is useful in cases where the provisions of EC6
and EC8-3 cannot be applied, such as:
¢ on curved bodies

e at out-of-level charging (in EC8-3)
¢ when there is no floor baffle node

WALL STRENGTH CRITERION Karantoni et al (1993)

This criterion is based on the criterion proposed by Ottosen (1977) for concrete. To transform
the criterion to apply to masonry, experimental data were used by calibrating certain
parameters. Unfortunately, the experiments used referred to reinforced concrete structures,
constituting a major reason for the accuracy of this simulation.

The basic form of the criterion (FORM 1) is as follows:

=01 +[ - +] 1 (1)

where the parameters a, b, A, ;1and j; are calculated from the following data:
¢ From the analysis --> Main trends 51 and 2
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¢ From the material library --> Uniaxial compressive 1,
Uniaxial tensile [
Compressive strength[J;; in equal biaxial compression
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Using the above form of the criterion one can conclude that:

For [I<[J--> SUFFICIENCY
For [1=[]--> MARGINAL ADEQUACY
For [J >[]--> INDEPENDENCE

An alternative form of the criterion (FORM 2) is obtained if the following values are used in
relation (1) instead of the main trends:

.0 . O
n=—AE& "2 30 2)

with o* acting as a safety factor so as to obtain a Boundary Capacity,
ie:

O, eSS 0,

0 +00 +[] 1=0 (3)
mmmz . Moo

[

[

The solution of equation (3) with respect to o* is done by testing as the relationship is braided.
Using the above form of the criterion one can conclude that:

For [1* <[]--> SUFFICIENCY
For [1* =[]--> MARGINAL ADEQUACY
For [1* >[]--> INDEPENDENCE

LIMITS OF APPLICATION OF THE MASONRY FAILURE CRITERION

At first sight there are no restrictions on the choice of parameters b and f. The transformation
of the equation from FORM 1 to FORM 2 is a one-point process so that a solution is obtained.
However, there are cases where this is not possible. In particular, there are pairs b and f for
which a negative discriminant may arise in equation (3b).

The figure below shows in orange the zones with these inappropriate b and f pairs.
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10 11 12 1.3 14 15 16 1.7 18 19 20 21 22 23 24 25 26 27 28 239 30

b

The control option has been placed in the Results menu.

The steps required are as follows:

1. We define material and strengths in masonry library.

In the library of masonry we determine the value of the

strengths:

| Mnami Bodopi-M2 25 cm v|

Ovopa | Mnamkr onronABodopriM2 25 cm I

g

Tonog | ©povoa | [Movag roixo

ABoowpa | OnonhBog koég 6x3x19

Méxog (cm) 25 fb=1.6733 fbc=2.0000 £=15.00
| Topevroxoviaua-M2

Teviknig epappoynG pe pehém ouvBéozwg fm=2.0000

ampges [2] @0 | u@m[o | ee[o |

Koviapa "]

Tinog | Yeuorapevn
] JoTOHEY)

. 4 M
Maxog (cm) D MovénAzupog v
s XGAB
|c2025 |ss00

O/Ecm Rdo,c(MPa)=

AyKUPWON | Xwpic npooBem pipuva v

5

) A

MKaraxspupo Apuoi nkipac (83.6.2)| 2 |

[Jopitovriog Apuog nxoug >15 mm
Mo (ioodivano) (am)
i) Bapoc (KN/m3)

Nk Avroxn fk (N/mm2)

Zkapoadri; Toixog
Zuvohiko nAdrog Awpidwv Koviduarog g (cm) 0 EI
I
t1
Aéoupa | v ©
Naxocg (cm) 0

Koviapa [ vA\‘

B
Avmpidec [Z] Ll(un)E, t1 (cm) D t2 (am) E Koviouarayv

Zmpé&q.lanw fk (Njmm2) Néxoc (cm)
|c20/25

Karaxdpnon

o]

20 0

Eningdo v Z7aBpn MoioTikol
gl ErL:Mepiopiopévn v df:vxﬂmw 1 v

; S
b gy
Méyiomn Siatpnmkn Avroxr

fvkmax (N/mm2)

Kaprmir Avroxn fxk1
(N/mm2)
Kapnmkn Avroxn fxk2
)

EqeAxkuonkn Avroxn fwt (N/mm2) | 0.17 AvToxn oz ion diaovikr) @Aign (N/mm2) | 3.5

Méon OAinmikr) Avroxr) fm
(N/mm2)

B
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¢ Uniaxial compressive strength swc
¢ Uniaxial tensile strength s
e Compressive strength fwc, in equal biaxial compression

The values suggested by the authors can be used as an indication:

[] []
1 -0.085 & " =165 (4)
OO OO
O

*= |f the values are NOT filled in, which is not recommended, the suggested values will
automatically be used.

2. We perform the analysis and create combinations.

3. We go to the RESULTS tab.

4. We invite the combinations.

5. We go to the Masonry Criteria command and select the TYPE of masonry.

toixop - Scada Pr

AmoTteEhzopoTa MogTaowhoynon ZukoTumot Mpoofzta BetmioTomoinon

&
u

EmzEzpyooicKpiipo Aotoyiog
POPTiWY Topomoung

a

POX 2 X Fr G %0 2 ARXRQAY DA @ B

Ovopa Kprmpiou | Karantoni et al.

Eifiog Torgonoliag | Nia (ECE)

scF) v | Anorehéoara

We have to choose whether the masonry is NEW or EXISTING so that the strengths f are divided
by appropriate safety factors.

Kprtipue Adtoyioe Toyomolag Y

Dvopa kprmpiou | Karantoni et al. w |

Eifog Tonyonoiag NEa (ECE)

sc(F) ~
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More specifically:
e For NEW --> factor based on EC6
e For EXISTING --> ¢rm factor based on EC8-3

6. We press OK and exit.
7. In the size selection bar we select the appearance of the criterion.

Y= Recall that according to the recent changes the surface trends are calculated both at the
mid-plane and at both sides of the element.

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.

Enmpavaiakd  ~ | Evrageig ~ | Méhog 3D iz Pick Select Al | | Clear All || 72 Report

sc(5) Mavw

If the display based on the is selected

Qha Ta groigsia OAeg ol TipEg

EUpog TPy

Anzikowvion pe Baon To npdanuo

el

then the vector is coloured according to the value of the criterion:
e BLUE for Sufficiency
e RED for INADEQUACY
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¢ GREEN for material other than masonry (e.g. concrete)

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

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

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

Name Comb F

*hxkk*t* Plegma — S30 FrRExEE
696 4 -0.549
697 4 -0.573
698 4 -0.625
699 4 -0.731
700 4 -0.798
701 4 -0.807
702 4 -0.761
703 4 -0.748
704 4 -0.679
705 4 -0.333
706 4 -0.519
707 4 -0.338

9. 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.
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AMOTENE TP LogTaowioynon

pITApLwo AoToxiog
Touomoliog

£9
il
Emzgepy aoio
POPTiWY
a

Vvopa Kprmpiou

Eifioc Torgonotiag

toixop - Scada Pr

ZuhoTUTOL MNpoodsta BehTioTOTOINDN

| Karantoni et al,

[ nza (ECE)

sc(F)

Anotehopara

The resulting issue has the followi

ng format.

Zehida: 1]

| Kpimijpio Aotoyiag Toiyomoliag |

Ovopa Kpirnpiou Karantoni et al.

Eibog Toigomoliag
E&sralopsvn Ofon
Neprypagn Kpirnpiow

Yeotapevn (EC8.3)
Méan Emgdveia
F = alf? + A0, + Bl - 1

EMAPKEIA MNa o* =1
AMEMAPKEIA @ T o* > 1
| ‘Ehsyyxog MAsypdrwv
Ovopa NAéypatog : PLATE $1/1/2 Yhkd : Mmankd ommomAiBodopi-M2 25 cm
Avtoxri oe BAiyn f, = 2000 (Wmm?) yw= 2.2071.50
AvToyr os epeAkuopd fu = 0170 (Nfmm?) CF = 1.35
Avtoyn oz ion Safovikd Bhiyn £ = 3.500 (N/mm?)
Mapéapetpol Kpimnpiou : a= 1917 b= 1750 o= 13.267 A= 0.581

p=4.086 f= 0.085 c;= 0.959 A= 0.995

. Kpigipog ZuvBuaopog
. . Zuvohikn -
: Tuvohkn MAnBog . . TUVOMK
NAfi8o d p N
zm.ﬂaifw Emedveia ZTOIXEiWY %;%i\:;? AnBoc Emgdvea
(m’) Trou AGTOX0UV AA. ITOIXEIWY AoToyiac T
(%) Trou AgToxouv (%)
242 10.00 4 0.88 43 3 0.56 128

Ovopa NAéypatog : PLATE $1/2/3

R e e e e e e

Yhkd : Mmankd ommomAiBodopi-M2 25 cm

AvToyr as Bhiyn f, = 2000 (N/mm%) yu = 2207150
AvToyr os epeAkuopd fu = 0170 (Nfmm?) CF = 1.35
Avtoyn oz ion Safovikd Bhiyn £ = 3.500 (N/mm?)
Mapéapetpol Kpimnpiou : a= 1917 b= 1750 o= 13.267 A= 0.581
p= 4086 f= 0.085 c;= 0.959 A= 0995
. Kpigipog ZuvBuaopog
. . Zuvohikn -
B Zuvohikn MNAndog - . Zuvohik
MAnBog . p Emipavela MAnBog MK
; Emnpdveia ITOIXEiwV : P Emnpdveia
ITOIXE iV 3 - AogTtoyiag AA. ITOIXEiv pav Cmax
(m’) ou AgTtoxouv (%) Tou Agmxoov Ao‘:g{)}}lug
526 25.80 0 0.00 35 0 0.00 0.76

Avtoyr os BAiyn
AvToyr os epeAkuopd

Ovopa NAéypatog : PLATE $1/3/2

R e e e e e e

Yhkd :  Mmankrq omromAiBodopd-M2 25 cm
f, = 2000 (Wmm?) yw= 2.2071.50
fo = 0170  (N/mm®) CF = 135
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2.5.1 SOLID - Carantonis Criterion

In the same way that the trends are displayed, the appearance of the Karantoni criterion was
incorporated.

The results are presented below.

Both criteria have been incorporated and can appear on any of the 6 faces and the centroid.
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