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1. Introduction

In the new version of SCADA Pro the reinforcements with metal bars were integrated in the load-
bearing masonry and now there is an automatic check in tension in case the above reinforcement
with metal bars has been installed as well as if a concrete jacket (one-sided or two-sided) has been
installed.
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Clarifications are given below for both the existing assessment checks (in-plane bending and shear)
and those recently incorporated (out-of-plane bending in both force and strain).

In the first in-plane bending and shear test, one of following 4 characteristics can be obtained
»  Eccentricity
» Tension
*  Bend
»  Shear

L. It is recalled that the testing and characterisation is carried out for each pile and each lintel
separately and for each combination independently.

OBSERVATIONS:

. So if even one combination is found to be eccentric, no further check is made.

. If even in one combination a tensile force (Axial force positive) is found, no further testing was
done until now. The new reinforcements incorporated
now "cure" this condition.

. Now, with the addition of concrete sheathing reinforcement (which was in the program), the
possibility was added, apart from increasing the compressive strength of the wall and whatever
else its presence affected, for the bars of the grid to receive this tensile force. The same happens
when metal bars are installed.
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2. Remarks and instructions on the integration of the provisions of the

KADET in Scada Pro

2.1Bending out of level
2.1.1 Performance level A, checks in terms of forces

. For the checks in terms of forces, it is sufficient to leave the checkbox "checks in terms of
deformations" inactive.

* 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.

1. 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

1 2 0'0
Mgy, ==0t2a,| 1-22
Rdl,o 2 w 0-0( fd J (7.6q)

fd : the compressive strength of the masonry (the program uses the average compressive strength
fm divided by the corresponding safety factor)

2. 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:

Mm = (xd 1t s ) * t2*1/6

ax

1

fxd,1 : fxk,1/cm Flexural design strength of masonry for bending parallel to the horizontal joints
vd*fd =00
t : wall thickness

| : length of the wall
As for the two different methods, the options are shown in the following dialog box
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. To perform the out-of-plane bending check for performance level A, check the method(s)

accordingly

. If we also check the "CADET" option, all checks are done based on the CADET.
. The out-of-plane bending was introduced as an independent option from KADET in order to
allow the designer to include these checks in case of EC8-3 valuation (unchecked "KADET"))

The results are shown in the following printout (parallel to the horizontal joint)
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Emaviheyyoc o Kapyn - EAhsyyoc Emdpren
Frabpn EmreheonikoTnTa
‘Eheyyog o kdpyn £ktoc emim £dou mapdAhnha
. t oTov oplfovTio appd
o 5
em —, Mago | Mes Ms/ | Ema
(kMN/m2) (kMm) (kMNm) M =414 prEId
1 65.0 9.33 241 -2.45 1.02 Oy
2 65.0 2334 10.87 -1.61 0.15 Muai
3 65.0 2541 10.55 -0.97 0.09 Muai
4 65.0 24.06 4.05 0.14 0.03 Mai
5 65.0 2589 6.50 -0.97 0.15 Mai
G 65.0 12.01 294 -1.80 0.61 Mai
Emaveheyyog o Kdpyn - ‘Ehsyyoc Emdprsiag - &
‘Eheyyog o kdpyn exktog emim £dou mopdaAinha
. t oTov oplfovTio appo
o .
em M Mes Mo/ Ema
(kMN/m2) (kMNm) (kMNm) Mo 1 PKEIT
1 |65.0 9.33 4.02 -2.45 0.81 Mai
2 |B3.0] 2334 9.52 -1.61 017 Mai
3 |650| 25.41 8.79 -0.97 0.11 Mal
4 [650] 24.06 3.49 0.14 0.04 Mai
5 |65.0| 2589 5.36 -0.97 0.18 Mao
6 |650| 12.01 4.03 -1.80 0.45 Mai
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Note that the magnitude od is common because it is used in both calculations. Of course, MEd is
also the same.

At the same time the vertical joint
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? 3 3 77

1. 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)
Mpgazo = gfwr.d 4

{ Kat t, TO MAKOC KOl TO TAXOG TNG KOUMTOMEVNC SLATOUAC TOU OTOolXElou
QVTLOTOIXWG

fara N €GEAKLOTIKY avTOX TNG TOLXOTOLAG (=fiue/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.

2. 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:

Mm =fxd 2* t>*h/6
aX

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
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praag KAAET. map.7.3
mnTag A

Aot EAeyyog o kdapywn £kTOC I £DOU
mapaAnha OTOV KOTOKOpUPO Appo

a M 2420 Mz Mzy/ Ema

[+ (kMm) (kMNm) M 2224 pKEID

Ox 59.46 0.13 0.00 Mai
Mai 59.46 -0.08 0.00 Mai
Mai 59.46 017 0.00 Ma
Mai 59.46 -0.11 0.00 Mai
Mai 59.46 -0.13 0.00 Mai
Mai 59.46 0.31 0.01 Mai

; - 2rdafpn EmreAsomikoTnrag A

Aot EAeyxog o kapyn £xT10¢ I £50U
mapdAddnAa oTOvV KOTOKOpUPO Appo

a Mma, 2 Me4 Mea/ Ema

I {(kMm) (kMNm) Moz 2 PKEID
59 46 0.13 0.00 Ma
59 46 -0.08 0.00 Ma
59 46 0.7 0.00 Ma
59 46 011 0.00 Ma
59.46 0.13 0.00 Ma
59 46 0.31 0.01 Ma

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

. For the checks to be performed, both options in out-of-plane bending must be checked,
regardless of whether or not "KADET" is checked), as well as the option "Check in terms of
deformations"

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 the performance criteria B and C, the following inelastic movements are required

(dinel) of the building.

The relationship between the former and the latter is given in the comments in paragraph 5.4.4 of
the K.A.D.E.T.

E: 1forT2T
g c (5.5.3)
1.0+ (g- 1);Tc
inel— q T Yo, T< Tc (2.5.4)
el

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

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)

e At the same time the vertical joint

The angular deformation developed is of the following form

1 777

774y
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~ & / v.

‘a

The results of the project are as follows

Emavéheyyog oz Kapyn - Eheyyog Emdpkaiag - Erdbun Emreheonikétnrag B ko

Eheyyoc o8 kdpyn ekTog emTESOU TTapdAinia oTov KATOKOPUQO apud

aa) u Sed 841 F, Fao | Ba | 8w | B Re | & | °™@

(mm) | (mm) | (mrad) | (mrad) | (kN) (kN) | (mrad) | (mrad) | (mrad) | (mrad) | R, | P*'®
0.270] 0.006 0.682] 5677 985 5764 528455 90304 5677 2838 024 N
0.274] 0.003 3.819] 1.043 8.75] 104.98]2877403[ 239773 1.043] 0521 7.33] oy
0.279] 0.003 0.549] 7.376 6.08] 9373] 408730 26397 73768 3688 0.15] Na
0.275] 0.003 1580 2531 235 37.96[1185357| 73394 2531 1265 125 O
0.275] 0.002 0.738 5416 13.24] 56.71| 553.939] 129358 5416| 2708 027 N
0.270] 0.002 0.730| 5382| 16.78] 54.72| 556731| 170692 5389 2624 027 N

| n| b= Lo ra| =

To calculate all the above quantities (angular deflection ded and failure deflection
Rd) the distance L shown in the figures above was used

10
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e At the same time in the horizontal joint

The angular deformation developed is of the following form

Ixfipa £7.1.9: Oploudg oplakrg otpodng o,

The results of the project are as follows

Emavéheyyoc o Kapyn - Eheyyog Emrdpraiag - Zrdabpn Emrehsonikétnrog B koo I

Eheyyoc o kdpwn ektdg emmmédou TapdAinha atov opifdvTio appd

el 4 Bed | 8y, | F | Fu | 8s | 80 | 8, | R | &y | ET
(mm) | (mm) | (mrad) | (mrad) | (kN) (kM) | (mrad) | (mrad) | (mrad) | (mrad) | R, | PKE'®
0.270]  0.006 0160 24231 985 5764 123810 21157 21157 10579 002 Na
0.274]  0.003 0.170| 23456| B75| 10498 127.902| 10658 10658 5329 003 Na
0.279]  0.003 0.185| 21935 6.08| 93.73| 136767 8876| 8876| 4438 004] Na
0275 0.003 0.183| 21818 235| 37.96| 137501 8514 8514| 4257 0.04] Na
0.275] 0.002 0.172| 23274 1324 56.71| 128.807| 30.101| 23274 11637| 0.01] Na
0270 0.002 0158| 24832 1678 54.72| 120814| 37.041| 24832 12416 001 Na

|| | | ke =

To calculate 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 the minimum displacement
respectively and in the first case 6ed is the difference of the two displacements by their horizontal
distance L while in the second case by their 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 deformation when the pile is
controlled by shear (page 7-26 KADET) were added.

11
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Application of aid by example

In the example below, the pessaries did not have a tensile problem, while of the lintels, the ones
that show a result are the ones that also had a tensile problem.

CHAPTER E: 'LOAD-BEARING MASONRY REINFORCEMENTS'

[ [ ZIehiba: 4]
Toixog: 11111 [ Awortiynon
ETO(EiO Kai Xapakmpiopoc YmEplupuwv
LIOTUNTIKA avToxn OTOIXEIOU UTTH agovikn LIATUNTIKA avToxn
“Yyoc |Néxoc Guvapn Kol kapwn gTolEiow umd SidTunan XupakTn-
ala em) | (cm) - pIoUBC g
Ho D N Ve V. D i V.
{cm) {cm) (kN) | o107y | (kN {cm) (kPa) (kM
7 102.0( 850 94.4| 24510 3.0 Epehkugpog 1
g 102.0( 850 a7.2 95.4 43 Epehkugpog 1
9 98.0| 85.0| 1396/ 353.0| 124 21 15.6| 19849 1247 2109 Képwn 1
10 98.0| 850 79.7 96.2 -2.2 14 13 96.2 1240 1014 Kdpwn 1
11 98.0| 85.0| 1711 353.0| -116 19 11.9| 2548 1244 2694 Kdpwn 1
12 98.0| 85.0]| 196.0 96.2 286 Epehkugpog 1
13 83.0| 85.0| 166.0( 2450 19 Epehkugpog 1
14 83.0| 850]| 166.0( 1420 13 Epehkugpog 1
15 72.0| 85.0]| 1440 2450 36 Epehkugpog 1
16 72.0| 85.0]| 1440 155.0 144 Epehkugpog 1

DETAILED EXPLANATION:
With the "Boost" button

11111 v Teixoc ZraBun EnmeAz- Zradun
OTIKOTNTAG Afonigriag
Mepiypagn l 11111 A-DL v | Avam v
7 : . Tod =
(em) | 1318.7] | Pick Eheyxoc  Adyoc D V1 vf2 Ved ™ gORS Ao“nmqe
Z Me oupnayeic nAivBouc v
h(cm) | 570 Pik | |Meoosc1 1.426(1) 1.23 8.61 69.29  -12. GRS
| | Aéopeuon: 4 nhevpic v Neooog 2 1.060(1) 2.24 10.92 126,19 -11, Kapwn ekrog eninédou
| : MNeooog3  0.276(1) 2.00 4.61 112.67 o KAaookn Gzwpnon
Neog || Evnuzpwon || megooc4  1.128(1)  0.81 4.18 4563 47V Bedpnon Adpavoic
Maypagry || Evioywon | € > nepioxrG
EAzyxoc || EAsyxoc SUVOAKKA AnoteAéopara | AnoteAéopara ZuvoAika Efodog [Inpooxzdio K.A.A.E.T.

the following dialog box appears
Evigyioeig Pépouoag Togomouag =

Migrunmikn Evioyuon Torkonoliog pe ivonAgypara avopyavng prrpag (TAM) ?
Eviayuon Torgonoias pe Metahhkzg PafSoug

Kapwn exrog emnébou nepi opildvno dfova ?
Aidmunon kan Kapyn exTog eninédou nepi kaTakopupo atova ?
Kapwn evToc emingdou [

oo

where we choose the type of reinforcement we want to place and it is determined by the type of
failure we have.

12
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Considering separately pins and lintels:

3.1Reinforcement of Pesserae

Ironysio ko Xapakrnpiopog MNeoowv
MaTunmik [ avToxn oToryeiou utrd afovikn MaTunmen avToy
ola “"LIJO\Q ﬂdxqg Blvapn kol Kapwn gTorgeiou UTTG iaTpnaon X[Ip[II{Tn- Suvs
[cm) [cm) H, D M Yy W o £ \ plogog
(em) | (em) | (kM) | @107 ] (kN (cm) kPa) (kM)
1 570.0| 65.0] 360.1| 123.0 -19 1.2 0.3 105.9 86.7 59.6 Kapwn 3
2 570.0| 650] 461.9| 2240 -341 "y 8.2 2240 B6.7| 1262 Kapwn 2
3 570.0| 65.0] 461.2| 200.0 8.7 34 1.9] 200.0 867 M27 Kapwn 3
4 | 5700 650] 11400 81.0 33 31 0.1 81.0 86.7 456 Kapwn 3
5 570.0| 650] 399.53| 121.0 4.9 31 0.7 121.0 86.7 65.2 Kdpwn 3
G 570.0| 650| 4845| 1168 -122.2 80.5 13.4] 116.8 86.7 65.8 Kapwn 1
‘EAsyyor Emrdprsiag Negowv og dpoug Suvdpswy 1] TUpapopQuicswy
Itgf. Emreheor. A ItdBpsc Emimsheonikomnrac B I
(Avvapeg) (Napapoppuwosg)
afa Emdpreio
Ve f MOy | u L w ] Bs b B s g,
(kM) (kM) - (mm) imm) | (mrad) | {mrad) -

1 1.8 0.3 5.7 Chal

2 -17.4 8.2 21 Crl

3 -2.1 1.9 1.1 Ol

4 -1.5 0.1 12.6 il

5 0.9 0.7 1.2 Ol

B 16.8 13.4 1.3 O

In in-plane testing for all 6 pins the dominant magnitude is bending and have adequacy.

13
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3.1.1 Strengthening in in-plane bending
In this case they will be reinforced in bending within level

Evioyiozwg @Epouoog Togomouog *

Maarprmkn) Evioyuon Torkonoiag pe ivonA&ypara avopyavng prmpag (TAM) | ?

Evioyuon Tongonoiog pz MetaAMkzs PaBdoug

Kapwn ekrog emnadou nzpi opifovnio atova ?
Madmpnon kar Kapyn ekrog eningdou nepi KaTakopupo agova ?
sl
[ Kapypn evrog eningdou [ ?

Cancel

Evioyuaon Togomoung pe Metohhikéic Pafdoug X

Kapywn evros emngdou |

MAnBoc paBdwy ava epshkudpzvn napad
Eppafio Siaroprc paBdou As{mm2)
Mérpo EAaomikéTrrac Es (GPa)
Msan Taon Siopporic Fsy (MPa) 979.45
Erpehicuomin avroyr diapporic Fy (kM) 7.143985

EM4C Cancel

SCADA Pro 25"

Structural Analysis & Design

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

X

EmihzEre Meoooug - YnepBupa
yia ehzyxo

MNeogog1

Meooog 2
Mzooog 3
Mzogog 4
Mezooog 5

Meooog 6

YmepB. 2
¥meph. 3
YmepB. 4
YmepB. 5
¥mzpB. 6
YmepB. 7
YmepB. &
¥1zpB. 9 W

L= R - R L

_|_|_|_|_|_|_|_|FT|T|T|T|TIT|
)

H
s

Cancel

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

14
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| | Zshiba : 6]
Toigog : 11111 =
Evioyuon Toixotroliag pe peTalkég pafSoug
Evioyuon o KAuyn evrég emimédou
MNARBog padPdwy avd speAkudpevn Topeid = 2 Mzon taon diapponc Fsy (MPa) = 979.45
Epfadov Satopic pdfdou (mm2) = 7.30
Métpo Eraomkdmrac E; (GPa) = 500.00 EgeikuoTikr] avtoy Giapporic Fy (kM) = 7.15
‘Eheyyoc Neoowy
al | Yyocg | Ndyog Megq Neg X Mz . .
a | (ecm) (cm) (kNm) (kN) (m) (kNm) Meq/Mgq | Emapkeia | ZuvBuaopog
1 570.0 65.0 0.49 -1.89 0.02 15.43 0.032 Ma 3
2 570.0 65.0 -10.90 3414 0.05 64.17 0.170 Ma 2
3 570.0 65.0 5.57 -34.07 0.05 57.03 0.095 Ma 2
4 570.0 65.0 -0.19 -13.34 0.03 14.24 0.014 Nai 2
5 570.0 65.0 0.19 4 85 0.02 16.91 0.011 Ma 3
6 570.0 65.0 -1.42 -166.28 0.20 96.20 0.015 Ma 2

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

Emavéheyyog o Kapywn - Eheyyog Emdpraiag KAAE.T. wap.7.3 Z1aBun Emrehsonikétnrag A

"EAEYX0C O KAUWN £KTOC ETTTEDOU TapdhAnha oTov EAEyX0C O KAuWwn £KT0C £TTESOU

wa t OpILOVTIO appd Trapdhinha OTOV KOTOKOpUQO apud
(cmj o M 21 e M- Mo/ Emd M ez M Mo/ Ema
(kMN/m2) (kM) (kM) M zee.0 CKELD (kMNm) (kM) M sz pKEID

1 65.0 623 1.61 -263 1.63 Ol I 5946 0.07 0.00 Mal

2 G5.0 2344 1092 -1.59 015 5046 =017 0.00 Mai

3 65.0 26.21 1038 -0.54 0.05 Mal 5946 -0.24 0.00 Mal

4 G5.0 6.27 1.07 -0.04 0.03 Mai 5046 -0.12 0.00 Mai

5 65.0 2773 6.96 -1.10 016 Mal 5946 -0.16 0.00 Mal

G 65.0 11.61 284 -2.21 078 Mal 5946 048 0.01 Mal

ZTOV TIOpEITGVL) TTVOKD OTOV UTTOACYWIOUO TWY avToxwv, av £XE ToToBemBel pavBiag okupodEporo g i oThiopéva ey piopora £xel
AnpBd umdnwn n adénaon mg avroxnc pe Baon Ty axion Z6.4 Tou KAAET.

15



CHAPTER E: 'LOAD-BEARING MASONRY REINFORCEMENTS' SCADA Pro 25

Structural Analysis & Design

3.1.2 Strengthening in bending out of plane about the horizontal axis

Select the corresponding reinforcement and enter the details of the metal bars.

Bwayioei @2pouvoag Togomouss =

Juarprmikn) Evioyuan Taikonoiag pe vonAgypara avdpyavng prmpacg (TAM) ?
Evigyuon Toronoliag pe Metaddikes PaRdoug

I Kapwn sxkrog emnzdou nzpi opilpvmo atova I 2
Lucmunon kal Kapwn exrog ennsdou nepi KaTakdpupo atova 2
Kapypn evrog emnzdou 2

oK Cancel

Evioyuwon Togomouog pe Metohhkig Pafdoug

Kapywn kg emnzdou nzpi opildvno dgova

MArBog paPdwy ava epehkudpeavn napad | 2|

II ¥

EpPado digropng paBoou As{mm2) 7.3
. | i | MeTpo EAoomkdTrmog Es (GPa) 500
| | |
L ! Méom Taan Biapporic Fsy(MPa) 979,45
I
|

Egpehkuomi avrox BappodcFy &) |7, 140085

EMAC Cancel

The results are printed on a separate printout:

Toiyog : 11111
Evioxuon Toiyotroliag Je peTalkés pdpSoug
Evioyuon o kdpyn ekTog emiméSou Tmapalnha oTov opifovTic apuo

NARBoc pdpduwy avd speikudpsvn Tapeid = 2 Méon tdon Siapporic Fsy (MPa) = 979.45

Eppaddv Siatopric pdpdou (mm2) = 7.30

Métpo Eloomkémnrac E;, (GPa) = 500.00 Egehkuonkr avroy Siapporc Fy (kM) = 7.15
‘EAeyyoc MNeocowv

al |Mikog | Mdyog Meq Neg X Prv Mgq . 5

a {cm) (cm) (kNm) (kN) (m) (m) (kNm) Mey/Mgy | Emrdpxesia | Zuvbuacuog

1| 123.0 65.0 -2.63 -153.56 0.11 1.08 49.86 0.053 Nai 2

2 | 2240 65.0

3 | 200.0 65.0

41 810 65.0

5 | 121.0 65.0

6 | 116.8 65.0
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3.2 Reinforcement of overrides

Toiyog : 11111 Atmotipnon
Ironysia kon Xapaxtnpiopoc Ymépbupwy
Aatunmk | avToyn oToixgiou utrd afovikn MaTpnmkn avtoyh
o Yyog |Méyog Slvapn Kal kapyn aroryeiou umo SidTunan Xapakn- -
fem) | fem) | py D N v | W D fs Vi piopsg
(cm) {cm) (kM) | (1073 (kM) (cm) (kPa) (kM)
T 102.0 65.0 944 2450 2.3 Eqehkugpde 1
8 102.0 63.0 709 95.4 -0.8 Eqehuopdg 3
3 98.0] 63.0 86.5| 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 Epehkuopde 3
1 98.0( 65.0| 171.1] 353.0 -8.8 19 9.1| 2548 86.7| 1435 Kapwn 1
12 98.0( 630 196.0 96.2 2.0 Eqehuopdg 1
13 83.0( 650| 166.0| 2450 1.3 Egehkuopog 1
14 83.0 65.0| 166.0| 1420 1.0 EgeAkuopdg 1
15 720 650 1440 2450 27 Egehkugpog 1
16 720 650| 144.0| 1550 11.0 Eqehiugndg 1
EAsyy o1 Emdpkaiag Yméplupwy o dpoug duvdpswy 1] Tapapop@uoswy
Itaf. Emreheot. A Itdfpsc EmitehzomikéTnrac B I
(Auvapsig) (Mopapoppuwosig) .
ala v v . . 5 5 Emdpkeia
& | oo | V=Y mmy | mm) | (orad) | (mrady | OB

7 O
8 Oy
9 -23.6 6.7 35 Oy
10 O
1 -30.1 91 3.3 Oy
12 O
13 Oy
14 Oxi
15 Ox1
16 Oy

SCADA Pro 25"

Structural Analysis & Design

In the transoms the situation is more interesting. We also have some that fail in tension.

As known until now in the program, if an element failed in tension, no further checks were made.
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With the addition of the possibility of tensile reinforcement, this criterion has been changed and if
the tensile reinforcement is sufficient, as we will see below, all other checks are now performed.

OBSERVATION:

i There is one small detail that needs to be clarified. In the program up to now where tensile
occurred, the combination with the corresponding worst tensile axial (positive) was listed. Now,
when tensile occurs in even one combination, the designation is listed in the corresponding
field BUT the number of the combination 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).

So don't be put off by the following case

Toixog : 11111 Amotipnon
Zroiysia kon Xapakrnpiopog Ymépbupuwwv
AaTunTiK [ awToxnR oToKEiou UTTO afovikn DaTunTien avToyn
Yyoc |Méyog Blvaun Kar Kapyn atolyeiou o BIaTpnan Xapakm-
ala em) | (cm) o 5 N : pIOPGC Zuvd

Vd W D foa Vi

(cm) (cm) (kM) | (x107) | (kN) {cm) (kPa) (kM)
7 102.0 65.0 94.4| 2450 2.3 Epehkuouag 1
|8 102.0 63.0 70.9 95.4 0.8 Epehkuguag 3
9 98.0] 630 ob.a| 3330 -3.3 0.7 b/ 49,5 ob.f (A Kapyn o
10 98.0] 63.0 62.8 96.2 0.2 Egehkuguag 3
11 98.0] 650 171.1] 353.0 5.8 1.3 9.1 254.8 86.7 1435 Kapywn 1
12 98.0] 65.0] 196.0 96.2 20 Epehkuoubeg 1
13 83.01 65.0] 166.0| 245.0 1.5 Egeikugudc 1
14 83.0] 650 166.0| 1420 1.0 Epehkuoubeg 1
15 7201 650( 1440 2450 27 Egeikugpdc 1
16 720 650 144.0]| 155.0 11.0 Epehkuoubeg 1

of lintel 8 where the failure is characterized as tensile but the axial is negative (compression). This
simply means that combination 3 whose data is listed is the combination with the worst ratio for
in-plane testing while obviously the tensile is from another combination.

What is the combination with the worst tensile strength? That will be seen when we go to put
reinforcements to negate the tension 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 required.
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CHAPTER E: 'LOAD-BEARING MASONRY REINFORCEMENTS'

3.2.1 Strengthening in bending out of plane about the horizontal axis

Tensile strength is given by the option for out-of-plane bending strength about the horizontal axis.
After entering the reinforcement data and checking again, the following results are obtained

Toiyog : 11111
Evioxuon Toiyomoliag pe petahhikég papdoug

Evioyuon yia EpeAkugpo

NifRBog papduwv avd sgehkudpevn Tapeid = 2 Mzon Tdon Gixpporic Fsy (MPa) = 979.45

Eppadov diatopic pafdou (mm2) = 7.30

Métpo EAaonkdtnrag E; (GPa) = 500.00 EgerkuoTier avroy Siappofc Fy (kN) = 7.15

‘EAeyyoc Neogowv
Neg Ry . .

ala (kN) (kN) Neo/Fy | Emdpkaia | ZuvBuaopdg

1
2
3
4
5
6

‘EMeyxog YmEpbBupwy
Nea Fy . .

ala (kN) (kN) Neo/Fy | Emdpkaia | ZuvBuaopog
7 6.06 28.60 0.212 MNai 2
8 4.41 28.60 0.154 MNai 2
9

10 3.37 28.60 0.118 Nai 2

11

12 6.77 28.60 0.237 Mai 2

13 1.47 28.60 0.051 Nai 1

14 3.22 28.60 0.113 MNai 2

15 6.43 28.60 0.225 MNai 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 achieved if | had placed a reinforced concrete jacket

Mavdioc FrupoBepaTtog

MNogtnra Zkupddezpatog:  C16/20 MNogtnra XdAupa © 5220
Eidoc: Aimheupog Méyoct (cm) = 10.000
Migypa - @ 10 [ 15

Apyikr) Marpnmikl Avtoyd pavdia g, (MPa) = 0244

The sheathed tensile test is shown in a separate printout. | then reopen the
checks.
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Toixog : 11111 | Amoripnon
Itorysia koo Xapaktnpiopog Ymépbupuwv
AaTunmik | avToyn atorkeiou umd afovikn NaTpnmien avtox
| "ryog |Néxoc Blvaun Kol Kagwn oTolyeiou utrd SiIdTpnon Xapakm-
ol (cm) (cm) H, D N Va Vi o fa Vi plopog Zuvh
{cm) {cm) (kM) | 107 | (kN {cm) (kPa) (kM)
7 10201 630 94.4| 2450 23 0.0 0.0 2450 86.7| 138.0| Epehkuoudc 1
8 1020 650 70.9 954 0.8 0.6 0.5 954 86.7 53.7| Epehkuoude 3
9 98.0] 650 86.5| 353.0 -3.3 0.7 67| 495 86.7 27.9 Kdpwn 3
10 98.0] 650 62.8 96.2 0.2 0.1 0.1 0.0 86.7 0.0| Epehkuoudc 3
11 98.0] 65.0| 171.1| 3530 8.8 1.9 91| 2548 86.7] 1435 Kapyn 1
12 98.01 650 1960 96.2 20 0.0 0.0 96.2 86.7 54 2| Epehkuoube 1
13 83.0] 650 166.0| 2450 1.5 0.0 0.0 2450 86.7| 138.0| Epeikuoude 1
14 83.01 650 166.0| 1420 1.0 0.0 0.0 1420 86.7 80.0| Epehkuoube 1
15 720 650 1440| 2450 27 0.0 0.0 2450 86.7| 138.0| Epeikuopde 1
16 720 650 1440| 155.0 11.0 0.0 0.0 155.0 86.7 87.3| Epehkuopbe 1
‘Ehsyyor Emdpkeiag Ymepbupwy o opoug Buvdapswy 1) TOpapop@uoswy
Itaf. EmredeoT. A irafpsg Emmehsomkémrag B I
(Avvapsig) (Mopapoppuwozig) .
ala ™ v . ; o 5 Emapreia
& |y | VY=V mm) | mm) | (mad) | (mad) | 9=/
7 2.1 138.0 0.0 Oy
8 4.5 53.7 8.6 Oyl
9 236 6.7 35 Oyl
10 -3.1 0.0 2352 Oy
11 -30.1 9.1 33 Oy
12 45 54.2 0.0 Oy
13 03] 138.0 0.0 Oy
14 6.3 80.0 0.0 Oyl
15 7.9 138.0 0.0 Oy
16 21 87.3 0.0 Oyl

Note that in the original characterization | will see no difference. Where | will see a difference is in
the appearance of more checks for the other forms of failure so that deficiencies can be identified
and possibly addressed by reinforcements that are implemented where necessary, such as in the
pickets.
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3.3 With mass injections

In the new version of the programme, two new ways of strengthening load-bearing masonry have
been added:

v With mass injections (Homogenization)
v With deep grouting

Bvwoyiozig @épouoas Togomouoe oo
fgrunmkn Evioguan Togonoiag P vonA&ypara avopyavns prrpac (TAM) 7
Evimyuom Tongonoiog pg MetaAhkes PaRdouc

Kapwn xroc emnzdou nepi opilovno agowva ?
AifaTunan kal Kappn ekToc sningdou nepl kKaTakopupo dtova ?
Kappn evToc nngdou ?
Evioyguorn Torgonoiag pe evepara palag ?

Evioyuom Torgononog pz Badl appokdynua

KoBapmopoc Ohwy Ok Cancel

The mass grout reinforcement is based on paragraph 8.9.5.1 of the KADET.

| Evioyuon Togomouog >

Evimyuon Torgonoiac pe evepara palag

: Blnmkn Avtoyn Far,c (MPa)

Eifiog Tonwonoiag MovooTpun ~

MovooTpwrm - AloTpowTr

AdyoC Tou OyKoU Tou aioayopevou eviparod (npoc nAnpwan Ty

KEVIDV) WE NPOC TV CUVOMKD OYKD ToU KOVIGpaToc (NooooTd Kevv)

n=0.3
Euvteheomc /0 (MPa) | 0,00 yia hateum MBodopn w IZI
IuvTeheoms ouvagpaag Mboooparockoviaparoc A | 0, 50 Tpayzic Aiflor e
TpioTpuwTm

Yopauhknc AoPéoTou
|
0
SINTECNO SIKA EM4C QK Cancel
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The user can select materials from among the three available companies to automatically fill in the
compressive strength Fgr,c. Alternatively, he can fill in this value manually.

Then he chooses the type of masonry - single-layer, double-layer or triple-layer.

In the first two cases, the user is asked to calculate the ratio of the volume of grout introduced
(voids to be filled) to the total volume of mortar (percentage of voids), n.

In addition, the user selects the coefficients fO and A.

fwc.[ = fwc.O +4f + 'lnfqrc (8.2)
omnou:
fwerkat fiueo n TeEAN 1 n apyikry BAUTTKA avtoxn
NG TOLXOMOUAC, AQVILOTOLXWC
n 0 AOYOC TOU OYKOU TOU ELCAYOUEVOU
EVEUUTOC WCE MPOC TOV CUVOALKO OYKO
TOU KOVLAPOTOG
fare n BAUTTLK QVTOXM TOU EVELOTOG
Afo = fo:r (1 + 1/10n) AOYW TWV EVEUATWVY HELWVETAL I

OKOVOVLOTLO KO OLVOOLOYEVELQ TNG
dounong nmou odeidetat otov Babuod
Adgeuong Twv AlBwv Kot EMOUEVWG
amouteiTat peiwon Tou cuvieAsotn f;

A OUVTEAECTIC cuvadeLlag AlBoowpatoc-
KOVLapoTog, 0 onoiog Aapfdavetal ioog
pe 0,50 yia tpaxeic AiBoug kat ioog pe
0,1 yia moAU Asioug AiBoug

In the case of the three-layer masonry, the following window is activated, as the new compressive
strength is calculated only from the ratio of the volume of the two external sidewalls (or the volume
of the grout to fill gaps) to the total volume of the masonry (percentage of gaps)

TpioTporm

Eifiog Eveparog Yopauhknc AoBZoTou -
AdYoC ToU YKOU TOU Toi¥ou pETatl Tww Guo SEuTEpIKMY napaioy |

] TOU OyKOU TOU E00yAUEVOU EVEIOTOE NpoG NARpaT Tov Keviw)  yifyw= | 0. 15|

wC NpoC To qUvorKD GyKD TNC Taonoiag (NoooaTd Kavow)
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In the results we now see the new average compressive strength

| ‘Eheyyoc Mecowv |

2 . Méon OAmmikng Avroyn Méon AiaTpnmikng Avroyn

‘;‘; Mlgr';"f "[gﬁf;g e {Nrm:ln2} XA I1f\.rmou{“rumrrlmz} X

Apyxikn Me ‘Evepa Me Appohdynua | Tehikn Apyikn Tehikn

1 | 150.0 25.0 1.14 213 213 0.15 0.30

2 | 200.0 25.0 1.14 213 213 0.15 0.30

3| 2000 25.0 1.14 213 213 0.15 0.30

4 | 150.0 25.0 1.14 2.13 2.13 0.15 0.30

We also see the new average shear strength fvm0.
Recall that the initial fvmO is derived from the corresponding characteristic shear strength fvkO

(which is a given of the masonry) based on the relationship of KAN.EPE.
fmo= Min(1.5- #uko, fvkot+ 0.05 (MPa)), (CEE - Annex 4.1 (§2.b))

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

Emimedo MNvwong:  EM:Mepiopiopévn CFn= 135
Avroyig Toixotoiiag : XapaktnpioTiki BATTIKA avioxy £ (N'mm?) = 0.79

Méon BAImmIKA avToxh . (N'mm%) = T4

ApXIKA XapakKT.SiaTu.avToxr feo  (NJmm°) = 010

Apxiki} péon Siatp.avroxn [fmo  (Nfmm®) = 015

Meyiotn SiatunTikn avroxn fanz (NfMm°) = 0.07

and for th_e_same wall afte_r rc_ainforcement

Emime8o Mvwaong:  EM:Neplopiopévn CF,= 135
Xopakmnpionkn BAmmen avioyi £ (Nimm?) = 0.79

Méan BAmTKR avToxn & (N'mm™) = 2127
ApyIkn ¥opokT. S1aTH. avToyn f  (N/mm°) = 010
Apyikd péon SlaTy.avroyn | T (NMmm™) = Ul
Méyiarn Slatunmikn avToxn — (memzj = 0.14
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3.4 With deep grouting

The deep grouting method is essentially a method of replacing the old mortar with new mortar
with improved mechanical characteristics. 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 Torgomouloe >

Evimyon Torkonoiog pe Babd appoioynua

Miayoc Eqpappoyns (mm) 62.5
Epnaipikr) orabepd K

EM4C Cancel

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 on both sides of the wall then enter the value 100 mm.

Tl|1e corresponding results

—tmanAT @ == = == - 1

. 5 Méon OMmmikg AvToyi Méon AraTpnmikr Avroyxn

f;f M['g::;‘? ”[“c#‘;‘? i (me%zi X “fvapE]N.fmrllﬂ} X
Apyikn Me "Evepa Me Apporoynua | Tehikn Apyikn Tehikn
1 | 150.0 25.0 1.14 1.82 1.82 0.15 0.15
2 | 200.0 25.0 1.14 1.82 1.82 0.15 0.15
3 | 2000 25.0 1.14 1.82 1.82 0.15 0.15
4 | 150.0 25.0 1.14 1.82 1.82 0.15 0.15

Grouting improves only the compressive strength and the respective 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.
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Finally, in the context of the aid dialogue

Evuoylozig Pépouoas Togomoug o

Auarurmkn Evioyguan Togonaiag P vanASypara avopyavns urrpac (TAM) ?
Evimyuom Tongonoiog pe MetaAhkes PaRdoug

Kapyn exmoc ennédou nzpi opifovmo afova ?
Aiarpnaon ko Kapyn exmoc emngdow nepl kaTakopupao agova ?
Kappn evToc nnedou ?

Evimyguon Torkonoliag g evepara palag ?

Evioyuom Torgonoiog pz Badl appohdynua 7

KaoBapiopoc Ohowy Cancel

added a new button which deletes all reinforcements placed on the given wall.
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