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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. 

 
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 

 
 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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2.1 Bending 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 

 

 
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

ax
,1 

= (fxd, 1+ νd * fd)* t2 *l/6 

fxd,1 : fxk,1/cm Flexural design strength of masonry for bending parallel to the horizontal joints 

νd*fd =σ0 

t : wall thickness 

l : length of the wall 
As for the two different methods, the options are shown in the following dialog box 

2. Remarks and instructions on the integration of the provisions of the 
KADET in Scada Pro 
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OBSERVATIONS: 

 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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Note that the magnitude σd 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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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 

 

 

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, l 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

ax
,2 

= fxd, 2 * t2 *h/6 

 

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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are exactly the same because the same value is set for the tensile and flexural strength. 



9 

CHAPTER E: 'LOAD-BEARING MASONRY REINFORCEMENTS' 
 

 

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. 

dinel= 1 for T≥ T 
d 

c 

el 
(Σ.5.3) 

1.0+ (q− 1) 
Tc 

dinel=   T για T< T 
d q c 

el 

 
(Σ.5.4) 

 

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

 
Important!!! 
To calculate this coefficient, q 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 q=1 in the analysis or use a non-seismic combination 
(the augmentation is only done for seismic ones) 

• At the same time the vertical joint 

The angular deformation developed is of the following form 
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The results of the project are as follows 

 

 
To calculate all the above quantities (angular deflection δed and failure deflection 

Rd) the distance L shown in the figures above was used 
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• At the same time in the horizontal joint 

The angular deformation developed is of the following form 

 

The results of the project are as follows 

 

 
To calculate all the above quantities (angular deflection δed 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 δed 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 γm=γw) 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. 
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3. 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. 

 

DETAILED EXPLANATION: 
With the "Boost" button 

 
 

the following dialog box appears 

 
where we choose the type of reinforcement we want to place and it is determined by the type of 
failure we have. 
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Considering separately pins and lintels: 

3.1 Reinforcement of Pesserae 
 

 

In in-plane testing for all 6 pins the dominant magnitude is bending and have adequacy. 
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3.1.1 Strengthening in in-plane bending 
In this case they will be reinforced in bending within level 

 

 

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

 

We run the checks again and then in a separate printout we get the results of the amplification. 
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In the pins we even have an out-of-plane failure parallel to the horizontal joint as shown below: 
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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. 
 

 

The results are printed on a separate printout: 
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3.2 Reinforcement of overrides 
 

 

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: 
 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 

 
 

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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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 

 

All transoms except 9 and 11, which had no problem, no longer have a tensile problem. 
The same result would have been achieved if I had placed a reinforced concrete jacket 

 

The sheathed tensile test is shown in a separate printout. I then reopen the 
checks. 
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Note that in the original characterization I will see no difference. Where I 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: 

✓  With mass injections (Homogenization) 
✓  With deep grouting 

 
 

The mass grout reinforcement is based on paragraph 8.9.5.1 of the KADET. 
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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 f0 and λ. 

 

 
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) 
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In the results we now see the new average compressive strength 

 
We also see the new average shear strength fvm0. 
Recall that the initial fvm0 is derived from the corresponding characteristic shear strength fvk0 

(which is a given of the masonry) based on the relationship of KAN.EPE. 
fvm0= min(1.5⋅  fvk0, fvk0+ 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 

 

and for the same wall after reinforcement 
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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. 

 
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. 
The corresponding results 

 
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. 



25 

CHAPTER E: 'LOAD-BEARING MASONRY REINFORCEMENTS' 
 

 

Finally, in the context of the aid dialogue 

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