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EQUIVALENT FRAME METHOD:

=  With the equivalent frame method (EFM), the structure is simulated as a set
of linear elements.

= Each wall is considered to consist of 3 types of elements:
a. Pillars

B. Hyperthyra - Aprons

I. Coupling beams
Pillars and lintels are deformable elements, while the coupling beams are
undeformable elements connecting the pillars to the
transoms - aprons.

= MIP is a popular method for simulating load-bearing masonry structures
in professional practice, due to its remarkable

simplicity of its application and ease of interpretation of the results.

= The reliability of the results of the method is higher when the analysis of the
carrier is carried out by non-linear methods, which allow

redistribution of forces for large deformations.

®
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1. CARRIER DESIGN

Our goal is to draw the three-dimensional representation of our vector with lines. We
can achieve this in several ways:

Using 2D dwsg file:

= Import a design into SCADA Pro,

= Select design layer for conversion to SCADA lines,
= Create a new layer for independent selection,

= Opening of Standard Structures,

= Formation of openings,

= Introduction to the SCADA environment,

= Deletion of grids.
Using 3D dwg file:

= Import a design into SCADA Pro,
= Select design layer for conversion to SCADA lines.

Using SCADA Pro design commands:

= Drawing with relative and absolute coordinates

€3 YouTube ™ Watch on the SCADA Pro YouTube channel the training courses

“"Modeling with linear elements, M.I.P" https://www.youtube.com/watch?v=0AVIu-
QnVrwé&list=PLSYOATQuvG6 OzCHn7- 13c04NayNSLu7I



https://www.youtube.com/watch?v=OAVlu-QnVrw&list=PLSYOATQuvG6_OzCHn7-13c04NayNSLu7l
https://www.youtube.com/watch?v=OAVlu-QnVrw&list=PLSYOATQuvG6_OzCHn7-13c04NayNSLu7l
https://www.youtube.com/watch?v=OAVlu-QnVrw&list=PLSYOATQuvG6_OzCHn7-13c04NayNSLu7l
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2. MASONRY MODELLING WITH M.I.P.
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The vector is modelled using the Equivalent Framework Method command.

2.1 WALLS:

First the walls are defined:
= Press
= Dormitory

= Geometry
The process includes the following steps:

1. We give a name to the wall
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2. We select the type of masonry from the pop-up menu or click on to open the
masonry library and define a wall of our own, defining the stone, mortar and the
compressive and tensile strengths.
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3. We define the geometry of the wall graphically by selecting Pick and h1, h2

and showing the start, end points and heights at the 2 edges of the wall, using
the pulls and left click. The fields are automatically filled in, and manual typing
of values is also allowed.

In addition, the fields of the constants E, G, e are filled in automatically,

with the possibility of modification by the user, as well as the values L

and Angle.

“Max sender. Cat. The maximum distance between the bars is determined by the
maximum distance between the

vertical ribbed elements for the simulation of the equivalent frame columns.
Keeping the value 0, the program calculates it by KADET. The user can specify a
value of his own and then the program will take it into account.

“"Diasma’: | activate the checkbox when there is a tier and via the command
“Cross-section selection™ define the cross-section of the partition. Then, we
indicate the distance of the diaphragm from the crown of the wall.
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By selecting thecommand, the specified wall is added to the list. H

"Delete” deletes it, "Update” informs it of any changes, "View™ marks it
graphically for easy identification in the

Operator. The "Delete Mathematical™ deletes the mathematical model (after it
has been calculated, which is done after the walls and openings have been
created).

The command opens the window for defining the openings of the selected wall.
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2.2 OPENINGS

Then the openings are defined:

SCADA Pro

e ey 1

Geometry
Pretzels
Static Rod function

The procedure is similar to that of fixing the walls:

1. We give a name to the opening

2. With the help of Pick we graphically define the geometry of an opening

3. If there are Presses we select their position and their cross-section and if they
apply to all openings of the same wall, then we select "Apply to all openings of
the wall”, so that the same presses and the same cross-sections are
automatically applied.
other openings that we will make for the same wall.
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In the field “Static simulation rod mode” we select one of the three ways of

"Delete” deletes it, "Update” informs it about possible changes, "View™ marks it

4,
participation of the transoms and legs in the mathematical simulation:
¢ Full connection
* Partial connection
¢ To disregard
5. By selecting the command, the specified opening is added to the list. H
graphically for easy identification in the vector.
6. The process is repeated until all openings of the selected wall are defined.
7.

"Exit” to close the opening window and continue with remaining walls and
openings.

The modelling is completed when the definition of all walls and openings at all levels
is completed and the calculation of the mathematical model is done.
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2.3 MATHEMATICAL MODEL
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After calculating the mathematical model, the program creates 3 already linear
elements:
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Then we follow all the known steps for the introduction of plates, loads as in all other
linear members made of concrete, metal, etc. In Analysis field we select the scenario
"EC8_Greek Elasticity”
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3. Elements of Elastic Static Analysis

The simulation of load-bearing masonry with finite surface elements is the most
accurate method but it is not suitable for the inelastic analysis of the structure. In this
case, the MIP simulation method is recommended.

The following is the description of the procedure as implemented in SCADA for a
load-bearing masonry structure with MIP.

First, some information on the analysis and design of these structures.

The checks shall be carried out for static and seismic load combinations as specified in
the relevant regulations.

With regard to seismic combinations, the following limit values are distinguished

states (performance levels) to control the behaviour of the operator "as a whole" and as
individual elements.

(a) Damage Limitation (DL) Limit State: the structure is only slightly
damaged, with the structural elements retaining a high degree of strength
and stiffness. The permanent relative deformations

are negligible. It is assumed that the functions of the building are not
interrupted during and after the earthquake except, possibly, for secondary
functions.

(b) Major Damage Limit State (SD): the entity has suffered significant
damage with no collapses, has

residual strength and stiffness and the vertical elements are able to take the
vertical loads. There are moderate permanent relative deformations. The
structure can withstand aftershocks

moderate intensity.

(c) Limit Condition of Quasi-Collapse (NC): the entity has suffered

serious damage. Its remaining strength and stiffness are low. The vertical
elements are still able to bear vertical loads. Large permanent relative
deformations have developed. O

the carrier is a short distance from collapse and will probably not be able to
withstand a subsequent earthquake, even of moderate intensity.

Checks are carried out at the deformation level both for the whole structure and for
the individual members.

Audits at Member State level

The adequacy checks of individual elements of load-bearing masonry
are carried out in terms of deformations and/or forces in accordance with the applicable
regulation.

10
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3.1 General overview of the process of the Elastic Static

Analysis
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All the parameters of the inelastic analysis are explained in detail in the 8B user manual.
Analysis in chapter 1.3.
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» AUTOMATIC PROCEDURE
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During the 'Automatic Process':

SCADA Pro

In the solution m=0 only the vertical loads, i.e. the permanent G and mobile Q loads for

the combination yé G+2Q_(where the value of YG depends on the SWD) are applied
in order determine the initial stress of the beam. Subsequently, successive elastic
analyses are performed where at each step the external horizontal

seismic loads, which it is emphasised remain constant (i.e. their value does not change)
in all solutions in the case of the orthogonal or inverted triangular distribution. Thus,
according to the acting bending stress and the corresponding available bending strength
in the members, the degree of static indeterminacy of the beam is continuously reduced
by the creation of plastic joints, until finally the beam is transformed into a mechanism.

The coefficients of the vertical loads are shown in the following combination.
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Then the iterative steps of Pushover begin to run. This is followed by an explanation of
what happens at a random iteration step m and the same applies to the others.

12
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Especially for a Static Elastic analysis scenario, whether EC-8_General or EIA (EC-

8_Greek Elastic), the multipliers of the inertial quantities (within the Members) defined

here will be taken into account in the first analysis of the

Pushover involving permanent and mobile loads with default values those prescribed by ECS.
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The parameter "Active stiffness" concerns the way of calculating the stiffnesses of the
elements of the structure. The first step of the inelastic analysis calculates the intensive
guantities from the permanent and mobile loads of the structure. The stiffnesses taken
into account for these magnitudes are multiplied by the coefficients specified in the
scenario parameters in the 'Members' option.

For the M.I.P. masonry, the Home is always taken regardless of the from option.
Evepydc dumeapwia |Ynohoyiopdc o= kaBs Brjpa ~
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The calculation of the targeted movement is done either by CANEP (method of coefficients) or
by ECS.

Y noAoyiopog ZToxEU0pEYNC KATa | KAN.EME. w

KAM.ETIE,

KapniAeg kwavdrmrag

It should be noted that these parameters, because they relate to the calculation of the
targeted movement, can be set or modified and after

run the inelastic analysis without the need to re-run it. The same applies to the control
node.

At each step, the incremental load factor A, defined as the product of
of the worst strength (the smallest of the 4 resulting from the 3 in-plane and 1 out-of-
plane failure modes) to the corresponding stress magnitude.

Brjpa  Vb{kN)
| 23. 8/10 672.286|(0.63192) v|

With the default value of 0 in the Lambda Range (%) parameter, the program selects a
minimum value, i.e. only one element, even if there are values from other elements that
are very close to it.

Setting a value other than 0 e.g. 10% means that those A values that are less than or
equal to the minimum value A plus 10% will be taken into account in this step with
result in more than one plastic joint being created at the same time.
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Assume that in the first step of the pushover the minimum value A is 1 and corresponds to a
the specific structural element on which the plastic joint will be created. By setting a value
of 10% in this parameter, elements with A values from 1 to 1.1 will also have plastic joints
created in them, simultaneously with the first element.

The smallest of the 4 strengths is the one that defines the type of failure, the limit of
rotation Ou and determines the skeletal diagram (different for in-plane and out-of-plane
failure).

14
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In load-bearing masonry for the calculation of A, 4 checks are carried out as prescribed

by the KADET.

RESISTANCE TO IN-FIELD

1) Bend

2) Shear slip along the horizontal
joints

3) Shear diagonal cracking

RESISTANCE TO OUT-OF-FIELD

4) Bending along horizontal
joints

‘EAeyxot ANOTIMHZHZ - M.I.N. Towomnotiag (1/6)
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Also, after the calculation of A, the new intensive magnitudes are calculated for each
end, which are the intensive magnitudes of the previous step+ A times the intensive

magnitudes of the
15
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current. These sizes are the final step sizes at each end. Of course they are not recalculated A
because then we would have an endless process.

From all the A of each step, the largest is selected and at the end plastic joint (internal
release) is activated in NEXT STEP, i.e. the corresponding moments are released at the
ends of the member. If the option is activated:

M.L. Tononaia then the moments at the other end are also

Mhaomikéc apBpdioaic Kal released, regardless of A.
ora dlo dkpa

Depending on the range A given to the parameters, the plastic joints are activated in the
respective limbs. These limbs are the "candidates" for plastic joints to be implemented
in the next step.

In the next step, the analysis is performed on the modified beam and the known dots
are placed at the ends of the previously "candidate" members, which are painted in a
colour determined by comparing the measure of the rotation of the plastic joint and the
limits as defined below for in-plane and out-of-plane respectively:

= ODL=0 (once it is exceeded, i.e. once it is activated, it turns blue)
= 0SD=06u/yRd (once it is exceeded, it turns yellow)
=  ONC=4/3*Bu/yRd (once it exceeds it, it turns red)

for in-plane yRd=1.5 for out-
of-plane yRd=2
The way of calculating Bu is different for in-plane and out-of-plane failure.

PDF Refer to the pdf file of the presentation entitled "Part 3° : Valuation
of an existing building made of load-bearing masonry with linear finite elements (L.F.I.P.);
and to KADET for more.

SCADA Pro 20

DEPOYZA TOIXONOIIA

MEPOZ 3° : AMOTIMHIH YQIZTAMENOY
KTIPIOY ATO QEPOYZA TOIXOMNOUA ME
TPAMMIKA NENEPAZMENA ZTOIXEIA (M.1.1)

AMAAIA MNATOYPAH-AETKAEPH
BAZIAHE TZITZIAZ
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€3 YouTube Watch on the SCADA Pro channel on YouTube the webinar entitled "SCADA

Pro - 10/6/20 - Evaluation of masonry with linear elements M.I.P.~
https://www.youtube.com/watch?v=m-1J30k -
0&Iist=PLSYOATQuvG68jro3H29z0fZy6y1AB2p9G&index=6

‘EAcyxot AMOTIMHZHZ - M.LM. Towomnotiacg (2/6)

Avtoxr yiax ENTOZ ermunédou Képn

(Ex£610 KAAET 2019, iap.7.2.1):

1) Avroyn umo Afovikn Advepn ko Kdapgn ,*_L_-gf-T 1Swd?  pypa 57,13, Evric
; emngbou wapdn
oroixeiov. (a) Oplaudg

LN

= - Sv = gowteptirs porg. (8]
If _’Ha U 1151 ,,d) " 2‘!;5“0“ Vfd_ad/fd Ohiibc DR Eoe.
: L 2 gyeon pe o Sdppapuo
pomuw, (vl Oplﬂyd_; H.ae
Otav avartiooeTal r avioyr o8 mplIJr] OE l:pwr.u.rf Gmoun Adyw —a Toiyo yupic dramTo
OpI[OVTLOG CXETIKIG HETABECTIC TWV GXpwV TOU Toixou, Tote opifetom (@) Sudppayua otV KopupEr

we mmrﬁmouuuw, n BUvapn oy Gpu OF SIOTRTIKD jarjkog
Hokat PpioxETaL GF LGOPPOTTLC |IE TNV KOWTTIKT QVTOXT, CUpGUVE PE
70 3y, £7.1.3.

H wavotikn Tépvouoa VF ouykpivetan pe Tv Spioa Tépvouoa Ved.

Hs elva 1 andotaon petag;
-ng SL0TO| TV OMola QVOTTTUOTETAL 1 KEVLOT POTTH, Kol
- TOU OMHEIDU {NEEVIOHOD TWV poTidv,

SCADA Pro20°

| Seructiaral Anabysia & Dhsipn b
| N

‘EAcyxot AMOTIMHZHE - M.L.MN. Towomnotiag (3/6)
Avroxéc yia ENTOZ erunébou Awdtpnon

(ExE8i0 KAAET 2019, nap.7.2.2):
H Statpntien avtiotaon, Ve,evac Tolyou and domn Tolonotie popel va umohoyifeTol amd Tn oxéon:
L": eival to purikog tng BABopevng neplayrg tou taixou

= fv d L't ~ dnou: t : elva To méyoc Tou Tolxou, Kat
(7.3a) fua£lval n péon Swacpnokn aveoxd Tng Towonodlog

2) Avroyn évavrt aoro)icg amo Staywvia piypatworn

Srnied Sanaichadtne tupdnete il Lok L A dadst

1 | (=)
) SCADA Pro20° " gn E

J Structiral Anahess & Design EELiNS
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Sl Anaksk bk ks

‘EAeyyot AMOTIMHZHZ - M.L.M. Towomnotiag (4/6)
Avtoyéc yia ENTOZ emunébou Awdtpnon
(Exe810 KAAET 2019, rap.7.2.2):
3) Avrtoxf uné SiatpnTikd actoyia okioBnong katd pikog Twv opLIGVTLWY AppWY
fod =fuma + 0,4 N/L't <0,065f,, o

feareival i péon SlarpnTikn wmmc mxonmiaqn omoia ouvunohoyiZet
mrrw Tapouscia kataképudou bo

SCADA Pro 200

Structural Anabysss & Design

‘EAeyyot AMOTIMHZHZ - M.L.M. Towomnotiag (5/6)

Avtoxn yie EKTOZ erunébou Kapdn

(Zx£Bi0 KAAET 2019, map.7.3): s E:pmnhm
4) Avtoxs umd kapn ko PAKOS TWY opLOVTLWY Cp WY {nepl Tov opiovTio @gova)

H ponf} kappews ty onola uropel va avehaBel n Swatour eAéyyou
e€aprdrat and v BAUTTIKA avIoxT) TG TOOMoWAs Kat ané Ty T tou
(eupevotic) afovikot dopriou, katd thyv undv.\uuﬂn axéan:

_ _ BhuTrik avrayr g Tolyonotla
g2 |; % mmztm BTk Thon Adyw
Mgato sz“’g*’[‘r f,] %mm«sm’

B SCADA Pro 20

Structural Anabysss & Design

e T
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A red square may also be displayed, indicating that the end has failed in tension.

-7

In the tensile test, the tensile strength given in the masonry library is taken into account,
i.e. the pile and the lintel do not fail immediately but first exhaust their tensile strength.

Now, the measure of the rotation of the plastic joint is obtained as the absolute value of
the algebraic difference of the rotation of the auxiliary node (the node created at a
distance of 1 cm from the node of the end of the member) minus the rotation of the node
of the end of the member.

UAEC IKavaTrTag

| i | ] . .
When | have selected e W in this step the curve stops and

starts a new one.

The vector has now been modified with the corresponding degrees of freedom at the
ends of the members, i.e. joints have been applied to these ends if we have NOT
checked the "Residual Strength" option

M.1.M. Torkonoia

Miaomkzs apBpadzic Kal ]
ora Glo dkpa
Evanopivouoa avroxn

Vres = *\Rd
Bmax = *Bu

If we have checked it, then these members in the new curve participate normally
without joints, but with two basic modifications in their skeletal diagram:

1. Their strength, which, as we said, is the smallest of the 4 (3 in-plane and 1
out-of-plane) and calculated in the A procedure, is reduced by the percentage
indicated in the Vres field and is the remaining
strength after failure of the end of the element.

2. The limit Bu is incremented by the value indicated in the Omax field.

The fact is that the above is not provided for by the KADET but by the KANEPE as follows
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F &
L1
Fy (=Fa)
FenarFy L LT |
]
(@ = L33 1
i i o
: i
e e F— ;
1|". = M
i) M TELETTIKOTITON A H T
Evimios; dcixmgs = i " s o = 06 i F=14%
(=1.0+ 1.5
II"‘"'I.'"""; N POy dy Yl + dubyna du'Fra yua T mpeTEGoyv . o (1)
el {1y tha) f .
iy e i iky Pun 1o SEnTEpElTE 6 o, (2}
iy o d, i TS ool | 3)

IrerETid Adypuipe Zupmepupops
(70 T EMPEPODS SOPTKIE GTOIRE, 1) TO SOIjIE — o5 ok}

Anyway, and because the limits are not strictly defined, that's why it is as an option and as a

function and as a price.

The results, as they appear in the printout, include only those elements (passes or
transoms) in which a plastic joint has been created in one of its ends in a step.
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3.2 EXAMPLE

Let's look at an example of one of these results.

For a performance level C corresponding to step 32 the form of the failure of the
structure is as follows

In the parameters we have unchecked the option "Plastic joints at both ends" and so at
the ends of some elements there are different kinds of failures like in member 80. In
total we have 9 pins that fail but in red we have 9 ends which are all square which
means they fail in tension.

This is also shown in the summary table

Eheyyot >

Eifiog Avahuong - Kotavoung DL SD MNC Extumuaon
A K I A K I A K
1 Fu+0.30%Fz - Tpywvikn 0 19 19 0 |9 9 j0 9 9 Mol

8 € 3 £ E2 A EA{ ER KA EA

[l

[ Excriinwon ouykevTpwmicon mivaka oo Teiyoc Mpozniokannan EAzyywy

Emioyn) Avahuong yia EAzyyo Evioyiozwy

Fa+0. 30%Fz - Tpiyaowikr ~ Cancel
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3.3 AUDIT PREVIEW
The printout includes only the items that fail
Oepeopumubves Ba&fes] Enpoviixés Bhéfes | Quovel Fotdpproan
-3 DL | e Shiy | iT HC}
MiioT FoOUE. 8d- | EomEy | =] | Be=galyRd | (== Bg=
I | I | 4/ 38y yRd
T s o o g e e i i
L o -0. 58] ek ] 4649 | R | Q.68 3
I 1L} 0.150 1Ly 0.134
1. 58] [=F'R" G. 5400 4,04 | Mai & 5
RN Q.108 TEL) =8
. 14 =084 Oy | =0.54 2.75%|Mar| -0, 82
Ly [ B T 1| G.25%%
17 -0.47| .00 Oy L | -0.82) 1,75 (0% ] -0, 52 ,
| 89.136 | | 0.103
BB 35 =377 O OeE f O | =086 2,28 |01 -0.86] 3
| Q. 230 I | 0.31%
aT -0 - B GO0 0% L 2,281 -5.07 3.0
| I | B.351
=1r) 40 a.40a] G 0E Ry | e By | 0. €3 3.8917F
| |ELh | 176
43 a8l el L | LTE R |
ALY | 1Ly
& ¥ -0, 64 Crou - 8. 02 | M|
| {411 (NE RN
53 G.271 G0y el [+
| | |
2 1] | 0 Hoi | 040 | et |
I |
53 Q.03 MO | B al O M |
| Qs | |
B4 3 -0.TE| GOy -0.84] 2810y
I g. | |
&4 Q.24] 0. 00 Oy L 0. 24 2,28 |04
| a.103 I |
[ T -0 O PO O j .33 1Ma |
(KESE 1.4 1ELh
T2 ¥ olroxi| =0.83) 2,33 M |
IEFSN 0.3%8 1{L3 |
48 5 -1.5%) Gl0xel =1.67] 288 |Hai|
I 4L} .875 I ELy |
2 -1.74] OO0 | -1.7T%| 3,88 D
I 9.%£53 | |
1&a 53 -0.24] OlOxe| -0:14) 1,687 |Mexi|
F4L) 0.09¢ NS N
=0 Qal11] Tl O | Q.07 1,E7 | M|
1 4L) Q.038 1 €LY
173 &4 -0.21] el =0.21] J. 13O
[NENN 0.a87 I |
56 =0.08] oG DL | =0.12 30301
| 0.037 I |

A total of 9 failures. In item 18, at the end the indication is "No" despite the fact that the
ratio is 0.315<1. The reason is that its indication in the 3D is red

square which means it failed in tension. This is why there is no number under 'No' to
indicate the type of failure.

Member 16 which has two blue failures appears to be in the first level
performance has failed by in-plane bending, but has not failed in B and C not (ratios less
than unity).

Note that the printout now includes (also for concrete) ONLY those elements that up to
the step corresponding to performance level C have

developed at one or both ends a plastic joint. That is, those which in all steps do NOT
develop a plastic joint at either end and those which do, but at a step greater than the
step corresponding to performance level C are NOT printed.
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3.4 SKELETAL DIAGRAMS
Let's look at the skeletal diagrams of some of the above elements.

For member 16, its skeleton diagram for step 32 (C level) has the following form

Adypoppa Porric - Itpopric Méhoug %
Bripa vb(k) {A) |32. 9/13 694,136 (0.36633) v|
Tehog
A B T
B:3.79 B =419 4118
r:5.05
mA =1.00
mB = 2,52
mr = 3.37
3
= 505 3.79
=
=3 Yy 379 5.05
= :
pé=419 B:379
r:-5.05
41.18 mA=1.00
r o i) mE = 2.52
Opl (x104-3 rad) ml = 3.37
Aoy
A B r
B:3.79 pe =419 52.61
r:5.05
mA =1.00
mB = 2,52
mr =3.37
z -0.68
= 508 379
=
=3 3.79 5.05
=
pb=419 B:-378
r:-5.05
52.61 mA =1.00
r g i) mB = 2.52
Bpl (x10~-3 rad) ml = 3.37

Start price -0.68, end price 0.56. These are the same values shown in the printout.
These values are for torque about local z i.e. in-plane bending as indicated by the
number 1 in the printout.

Member 84 has failed at both ends in tension. Its skeletal diagram is for step 32 this
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| Birypogipn Ponds - Trpogpde Miloug = |

w1 v [

Bfen vbiad) () T2, 5/13 654, 135 {1, 36534)

TiAdx; FREAKYIM{O}

VR (kM)

Bl {x10%.3 rad)

E@EAYFMOF

g

VRd (kN)

Bipl (x10%.3 rad)

As far as skeletal diagrams are concerned:

- Inthe skeletons of masonry members and in the skeletons of concrete
membersthe skeleton is calculated with the axial of each step.

- The skeletal diagram is a strength diagram of the end of the member. critical
sizes to be drawn are Fy, By and Bu, as defined in the CANEP

F M
¥ u
Fy (=Fy)
| " e —
& ]
(2=03) 1
L i .
L r
i
dy e e = P
p=2.0
Trdjo) em el TIKO T TS A B T
Evimiog deixmy: =i Gs 14 = 06e s F= 147
(= 1.0+ 15
agpajatpinan ayediadjion, e Ve (e + d b ia s Thd il T RPEOTEGOYEE @, 0 (1
dla {y tha) i : :
iy i ik it T GEOTEPENOVTE . . (2]
iy i rra d, i TS Torgommhyioes (3]

IWErETI0 AMypuLpe Zupimepupops
[y T EmpEpoug 1,\'1'1'1“(1]' CTOVEENE, 1] TO ric'qu“nr — 8 UV

24



PARADEIGMA 11: "MASONRY M.I.P." @SU—‘-LDA Pro

In Scada By or dy is 0. What is displayed is:

Qdypappa Pomrig - Etpogri Mihoug >
Brpa Vba) () [ 32.9/13694.136 (0.36633)  v|
Tehog
A E T
B:379 e =419 4118
r:505
mA =1.00
mB = 2.52
mrr =337
=
= 505 279
g 3.79 505
a3
= 0.56
pE=419 B:-3.79
r:-5.05
-41.18 mA =1.00
r l L] mB = 2.52
Bpl (x10+-3 rad) ml = 3.37
Apym
A B r
B:3.79 pe =419 52.61
r:505
mA = 1.00
mB = 2.52
mr =337
z -0.68
= 505 379
-
=3 3.79 5.05
=
pB=413 B:-379
r:-505
52 61 mA =1.00
r | i) mB = 2.52
Bpl (x10~-3 rad) mr =3.37

The inclined anion elastic branch does not appear, so By=dy=0. It was
preferred to show, for better overview, the boundaries of the performance
stations B and C and which are

= 0SD=6u/yRd
= ONC=4/3*6u/yRd

For an even better overview of the results, detailed results have been created for each
step with the A ratios calculated for each end of the
Membership. Let's look at the example:

In the previous printout for member 80 at the beginning and for performance level A we
had a failure at the end of the
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fiatent e aotoyia hive Sooydvios poywdteans i3
AETONIA EXTOL ENTOEATY |yRd=2 . 0]
Agrayln ond wiedn =nTé UAEC] TeW opLlouTLay mpudw 4]

Oepiggeoiedvis Bhapes] DopeviomEs Bhaleg | Coowri Enispsiudn
A = TLj) I (8 = D) I (T BT
Mehog Eiull. 81 | Go=8y 1 ed Bo=gu/yRd | Bd | . Bo=
I 1 | 1453/ yEd

SN (A SN s " WP ) S T PN S SN 1t B T T

1§ 8 0.5%| Q00T g, 70 L0 P =] E.05]{Fa1
1 41h1 0. 150 1 9.134 1L
11 088 | 0000y 0. 80 .82 iHan| 8.0 1] 8,08 | Hmi
Likyn 0. 408 [EAN! d.343 1{81
1B i4 0.86( 000 |O%Ll = B4 2. THENE | 3,65 | Hai
[RES R 0.336 {L31] 113y
17T =0.47] g.00)10%] =82 1. TEHION | S.03j0mL
| i 0.15€ I
58 as =0.TT]| D00y = Gy B8
I I Q.43
T .59 .00 -1.0%
| Q
&0 18 g.0do O.00f K -0, 63

0.32
oS0
]

0s 1. 4% 0000 <4 ¥y
I 0.10%
al 174§ =1.04| O.00 |0y =1.04 Z.3318a
LgLh 137 |Ly
T =0,59 3. 000y =0, 63 2. 3518a1 ~0, a8 5. 111 Hai
INENT] 0. 358 (FY] G.3a3 i TE)
1%6 aT =1.59] J.D0fSwa] =1.€7 Z.48 801 =LE.69] F.13{HoiL
S| Q. bTh (L) @, 558 11}
B2 -1.T4| 3000yl =1.74 J.EE 0y =170 5800
| I 0. 4% O.3e2 I
1€ 53] ~0.T9] O.00FDwu] 0,16 1.6TiBa =D0.15] 2.13|Hoc
[REST] 0.05& {1y &, 068 114}
B i WY T ik L €T Ha: B.1a0 2013 Ha
[RES R 0.03% {1y O.046 1 14)
172 Ex —0.21 D.ODpOxL] .21 3, 130% -@,24] 3oETIOAL
Lyl 0, D&Y 3.0T78 |
(14 =0.98) AT | .13 3. 138000 s dd | 3. 5710%
| I a.037 I O.032

The type of failure is (4) i.e. out-of-plane bending. In the file folder and within the
subfolder of this analysis scenario, a

an envelope called "RESULTS". There are txt files there, each corresponding to each
step of the analysis. The name of the file indicates the number of the

curve and the step corresponding to that curve and is of the format
PUS_RESULT2_7.TXT. This means that this file contains the results from the second
curve, from its seventh step.

We return to the example and first look at which step and curve the A level corresponds
to. Itis step 26

GNua  VDUEM) iA) g ey

6. 7/13 645.693 (0.42338)  ~ | e | [ Madoykn eppavian A-DL
niaomkmy apBpoasy

KouBoc [A- —~ . - . ~ . 1 |B-5D

representing the 13 step of the 7 curve. So we will open the corresponding file and
look for member 80.

The results are these:

Column name [80 9] Recalc
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1= 0.154268 VRd_f= 4.444897 (scale=1.000000)

2= 2.873666 VRd_v1= 82.798276 (scale=1.000000)
3= 1.661277 VRd_v2= 47.865983 (scale=1.000000)
l4= 0.137181 VRd_2= 1.859916 (scale=1.000000)

1= 10000.000000 VRd_f= 0.000000 (scale=1.000000)
2= 2.699420 VRd_v1= 77.777778 (scale=1.000000)
3= 1.457687 VRd_v2= 42.000000 (scale=1.000000)
l4= 10000.000000 VRd_2= 0.000000 (scale=1.000000)

The first 4 I's represent the beginning and the next 4 the end. So we see that the
smallest A is A4=0.137181 which indeed corresponds to the out-of-plane bend.

The value 10000 at the end means that the corresponding strength was not calculated for
this end because end has tensile strength and the end actually failed in tension (red
square). The strengths that are not calculated when there is

tensile force is the two in-plane and out-of-plane bending forces (1) and (4).

3.5 CONTROL AT THE LEVEL OF THE INSTITUTION

This check is for the whole vector and compares the movement dm which is the
movement corresponding to the last step of the pushover

Report *

| Tpiywvikn e | | Fx+0.30°Fz w | Daopa

Bripa Vb{(M) (A) Ehayyoc '8 NapapeTpol

| 33. 914 736.777 (0.40852) v| . ﬁﬂaﬂ?ﬁ%ﬁpﬁ?ﬁ - ADL

oo =
Ehdyxyou m Froyeuopevn MeTaxivna b e

_|vbikN)

45:886.9618, 0.0421

(i

w =
=} =}
= =
= =

Anuioupyia Sigypappdroy yia Teuyog pehEmng - Eheyyo TXT Apyzio Evramkiov

Madypappa Ponng - ETpogrig Méhoug

With the targeted movements corresponding to the performance levels.

In this example the value is dm=4.21 cm. This is the maximum displacement that the
carrier can withstand before it collapses. This is compared to the targeted
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movement of each performance level dt and must of course be
greater, i.e. the requirement (target) is less than the "resistance". In our example

EMNETHCI ENAPEEIAY $CPER IE CPCYI [APAMCPSREESN

co c1 cz2 C3 5e(T) (m/sec2) Te(sec)
NepLopLonéves Bh&peg (A-DL) 1.2 1.22 1.00 1.00 4.71 0.30
EnuovILKEg BhdaBeg (B-5D) 1.20 1.22 1.20 1.00 4.71 0.30
Olovel Hatdppeuon (C-HC) 1.20 1.22 1.35 1.00 4.71 0.30

Etoxevouevn EuvohLKh

Metaxiviion Metaxivihon hdyog

dt (cm) dm (cm) »=dt/dm ENAPKETA

NepropLonéves Bh&peg (A-DL) 1.53 4.21 0.36 Moo
EnuovILKég BhaPeg [B-5D) 1.84 4.21 0.44 Moo
Olovel Hatdppeuon (T-HC) 2.07 4.21 0.4% Moo

4. VALUATION OF THE M.I.P.

foon [CS £ FEIN- 1bswn >0 W =

i REE =

A ) el 1 LR 3R AR LR i e
- '\‘__

Within the field of sizing and after calculating the combination of the

inelastic analysis in Parameters, through the command Valuation of M.I.P.the possibility
of placing reinforcements on walls that have been simulated with the

equivalent frames.

Eheyyoc Togomouas Amotipnon (EC2-3) hod
1 il Teiyo ET‘t':IBl.IH. Enmrehe- f_rtlﬁulj
q{b OTIKOTTITAC ADiomoTiag ]
Meprypapn | 1 B-5D | |Avekm b
809.9¢5 5 y ¥ : Tpo Al
I{em) & Show AfA fuam (... ExrogEn.  fuarp. EvrocEn. Egzi ™ it il 50
2 Cre Me oupnaysic nhivBour ~
h{em) 320 Pick 14 1.05 0.25 0,00 0.00 0.00 i
FF———— 16 0.44 0.25 0.00 0.00 0.00 Kapyn skroc emnédou
18 0.37 0.25 0.00 0.00 0.00 [ khaomer) Bedpnan
Juiiat g |l 2o 0.33 0.00 0.00 0.00 0.00 ¥ [ Getbpnen AGpavoi;
faypagn Evimwon || € = MEpIONTI
Ehzywoc || Edeyyoc Zuvohika AnoreAZopgra | | AnorEAEouaro TuvohKD ‘Etodoc [CInpooyzdio

The dialog box is similar to the one for load-bearing masonry with finite surface
elements.
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The walls are now already defined and the user is asked to select only as many as are
shown schematically in the image below:

Ehgyyoc Togomouas Amotipnon (EC2-3) bt
1 5 oc E‘I‘C'IBLIHI Enmehz _ETIijlj
OTIKOTITAC ADiomoTiag
Meprypopn | 1. B-5D | ||Avecm bt
809.9¢ ; T it
lfm)  BU3.5% | Show AJA dim ... ExvocEn, Miom. EvracEn.  Epei ™ i Dljlrl'mlq
h{em) 320 Fict 14 1,05 0.25 0.00 0.00 0.00 e e
Afopeuon: 4 nheupic 16 0,44 0,25 0.00 0,00 0,00 Kapwn exToc EmnEdou
. 18 0,37 0.25 0.00 0.00 0.00 [ khammen Sebonom
lzor Bunispoan | o 0.33 0.00 0.00 0.00 0.00 ¥ [} Ssienan ABpavals
T . < > MESDNTIG
Aiaypa Ewioyuom
ﬁvan Eheyyoc Tuvohika AnoTehEopora | | AnoTEASouaro TuvohED ‘Etodoc [Cnpooyzaio

You can select one of the walls in the list and then "Show" to display it in the 3-dimensional
view.

Ehayyng, Togomoiag Anerinan (TC-1)

1 . 5 TR ERTEM Trifn

fesveaph

I

Fifeird)

By, €
LO%
.

b oy 4 (Al

Phayxos,

oI

1
Eimpibga | 30 0.

[T

Frayaos Tuwoheal | | AnareAdopana

ameAnrE,

wrdcEn | Fn

[He ]

0.00 :

0,00 ¥
3

Tiinfios;

Afamrian

At

| Tpanag Adunme

| | e smamaveic Akl
puoal | (MeoA ek

gy Esitig ekl

|| K hpomen thedpnon

| lamm Alporvos
HEpT e

[ risaeritia

You select the Performance Level, the Data Reliability Level and the Building Mode (by

CDET).

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

[] Mpooyédio

the CADET.

If the option "Draft CADET" is checked and all checks are done based on

Then select the Aid command to enter the amount needed redesign your operator.
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4.1 AIDS - ML.I.P.

Selecting the Boost command opens the window of possible boosts.

Bvuoyiozg Pépouoac Togomousg ot

Marpnmikn Evioyuon Tongonoiog PE vonASypara avopyavns prmpac (TAM) ?
Evimyuom Togonoiog pe MetaAhkzs PaRouc

Kapwn zxroc emngdou nepi opilovmo agowva ?
Adrpnon ko Kapwn exrog ennedou nepi KaTakopupo agova ?
Kappn evToc emnedou 7

Evimyguarn Tongonoiag pe evepara palag ?

Evimyuon Tongonoiog ps Badl appokdynpa ?
Evioyuarn Torkonoiog pe Ondopsvo enigpiopa ?

KoBopiopog Olwy Cancel

Everything mentioned for masonry with finite surface elements listed in Manualapplies.
Dimensioning” in chapter 2.2.4 on p.33 and presented in the webinar video entitled:
"SCADA Pro - 3/6/20 - Valuation of masonry with surface elements” which can be found

at

https://www.youtube.com/watch ?v=ro7w7MOxMhY&Ilist=PLSYOATQuvG68jro3H29z0fZy6y 1

AB2p9G&index=>5

In addition you will find:

1. In reinforcements with metal bars the possibility to set the number of bars for
pickets and lintels different from the number of modeling. In case you do not
intervene manually, the program will take the number of bars of the modeling.

©BYouube™ Watch on SCADA Pro's YouTube channel the training course entitled4 -

M.1.P : Masonry reinforcement with M.I.P"
https://www.youtube.com/watch ?v=JRwOZTbizng&list=PLSYOATQuvG6 OzCHn7-
13c04NayNSLu7l&index=4
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2. Reinforcement with reinforced coating

Jigrpnmkn Evigyuan Torkonoliag Pz vonAZypara avapyavng prmpac (IAM) ?
Eviayuon Torkonoiag pe Merahhkzg PaBSoug

Kapwn sxrog emnzdou nzpi opifovno akova ?
| LudTpnaon ko Kapwn) skTog ennzdou nepi KaTakopupo agova ? |
Kapwn evroc emnedou ?
Evioyuan Togonoiag pe evépara padag ?
Ewigyuan Torgonoiag pe BaBl appohdynua ?
Evigyuan Toiyonoiag pz Onkigpgvo sniypiopa ?
KaBapiopog Ol oK Cancel

Evioyuon Togomoueg pe Omhiopivo emiymops

Nayo {cm) I:l

Tanog Movénhzupog

¥ahuPBag 5220 ~

MeraMicd nAsypa o] ! on
Cancel

You set its attributes and continue the procedure as described in the example on page 42
in Manual “10d. Sizing".
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