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Chapter 8A: 
Analysis 
Part 1:New buildings 

 

 

The 8th Module is called "ANALYSIS" and includes the following 3 groups of 
commands: 

✓  Script 

✓  Results 

✓  Show 

After the completion of the modeling of the structure, the creation of the mathematical model, 
insertion of the plates and assignment of all loads to the corresponding members, the analysis of 
the design based on the regulation you will define, the creation of the combinations of forces 
and the checking of the results that will be obtained. 

 

 Scenarios  

The commands of the "Scenarios" group allow the creation of the analysis scenarios (selection of 
regulation and analysis type) and their execution. 
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1.1 New 

Command to create the analysis scenarios. 
 

IMPORTANT OBSERVATION: 

 
 
 
 
 
 

 

The program has now incorporated 
new rapid analysis algorithms, using 
more sources, such as the card 
graphics, resulting in faster 
implementation (Parallel Processing). 
The activation is done through the 
creation of scripts. 

 
 
 
 
 
 
 

 A prerequisite to run this analysis is to go to the local disk where you have installed the 
program, to the folder SCADAX->vcrest and 

run the 2 applications with the msi extension. 
 

In the new versions of SCADA Pro has been fully integrated a new fast multithreaded solver 
(multithreaded solver) which takes full advantage of the multiple cores of the latest technology 
processors and the full size of the RAM of 64bit systems. This solver in combination with the most 
modern algorithms of register configuration, solving systems of equations and storing large 
amounts of data, belongs to the most modern methods of High Performance Computing, which 
are applied by the most reliable software all over the world and enables the solution of very large 
size operators. 

 
In the dialog box that accompanies the selection of the New command, you can create several 
analysis scenarios, in addition to the 2 predefined ones* 
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Select from the "Analysis" list and the corresponding "Type" list and click on  to create 
a new script. 

 
ATTENTION: 

  The materials must be in accordance with the selected regulation, and when 
data input, all cross-sections must have the correct grades (C for the newer regulations, B for the 
old ones) 

 
* Predefined scripts are created according to the Rules and Attachment option you make at the 

beginning, within the General Parameters window that opens automatically immediately after 
you define the file name. 
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OBSERVATION: 
Materials are automatically adjusted according to the selected regulation, 
so that when entering data, all sections are given the correct grades and reinforced with the 
corresponding steel. 
SCADA Pro allows you to choose between the following analysis scenarios: 

 
For Greece: 
ELASTIC - UNELASTIC 

 

- static Without the involvement of seismic actions 

- dynamic Dynamic spectral analysis 

- EAK Dynamic-eti Dynamic spectral analysis with homologues 
torsional pairs 

- EAK Dynamic Dynamic spectral analysis with displacement 
of the masses 

- Old 1959-84 Seismic analysis based on the regulation of 
1959 

- Old 1984-93 Seismic analysis based on the regulation of 
1984 

- EC 8 Greek static Structural analysis based on Eurocode 8 
and the Greek Appendix 

- EC8 Greek dynamic Dynamic analysis based on the Eurocode 
8 and the Greek Appendix 

- EC 8 English Pre-test Static Pre-testing based on the CAN.EPE 

- EC8 Greek Pre-Control Dynamic Pre-testing based on the CAN.EPE 

- EC 8 Greek Time History Linear Static analysis based on Erocode 8 

- EC 8 Greek Time History Non Linear Dynamic analysis based on the Eurocode 8 



CHAPTER 8A 'ANALYSIS' 

7 

 

 

 

- EC 8 English Elasticity Anelastic seismic analysis based on the 
8 or the EDPC. 

For overseas: 
ELASTIC - UNELASTIC 

 

- DC 2008 & 2018 Seismic analysis based on the Italian regulation 
of 2008 

- EC8 Italy Seismic analysis based on the seismic code 8 and the 
Italian appendix 

- EC8 Cyprus Seismic analysis based on the seismic code 8 and the 
Cyprus Appendix 

- EC8 Austrian Seismic analysis based on Eurocode 8 and the 
Austrian Appendix 

- EC8 General Seismic analysis based on Eurocode 8 without 
appendices   (with      typing capability 
prices and rates) 

- EC 8 General Resilient Anelastic seismic analysis with based on
 the 
Eurocode 8 

- SBC 301 Seismic analysis based on the Saudi Code 
Arabic (SBC 301) 

 
• PROPERTIES 

 
The "Properties" field includes the buttons Members, Nodes, Formats where you set the relevant 
coefficients. 

 

 
Both the default and the new scenarios have these coefficients filled in by default and the user 
can modify them at will. 
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Where you can enter the values of the multipliers for inertias of the linear structural elements to 
be considered in the analysis. 

OBSERVATIONS: 
 By default, all multipliers are automatically set to the value specified in 

the corresponding regulation. 
 

 Especially for a static inelastic analysis scenario, whether it is Eurocode 8 or CANPE (EC-
8_Greek / Inelastic), the multipliers of the inertial quantities defined here will be taken into 
account in the first Pushover analysis concerning the permanent and mobile loads with 
default values those provided by EC8. Then, in the parameters of the inelastic analysis, you 
have the possibility to specify whether these values will be maintained in units, at all stages 
of the process, or whether they will be reduced at each step starting of course from the 
whole initial values. The impairment can be done either from the beginning at each step, or 
after the plastic joint has been created. 

 
Also, here you can set the aspect ratio for the vertical elements in order 
for them to be marked as "Valley". 

 

Select  to update the script and register the changes. 
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where you choose to take into account the diaphragmatic function of the plates (F.S.R.) ("Yes" 
default) or not ("No") 

In addition, in a similar way, you choose whether or not to allow the relative movements for the 
foundation springs, i.e. whether you want the building to be released in a flattened state ("No") 
or whether you want to take into account the influence of the foundation you have introduced. 

OBSERVATION: 
 In cases where a Dynamic analysis is required, if for the corresponding scenario 

dynamics select "Nodes" and "open" the springs ("Yes"), then you will be able to 
consider the combinations of dynamics and sizing of the foundation. 

 

 

Select  to update the script and register the changes. 
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where, for each scenario load, you define the corresponding load (LC) including its groups (see 
"Loads">>"Load groups") with the corresponding multipliers. 

For the scenarios involving the earthquake, 
 first select the category "Permanent Loads" - G(1), coloured blue, and set for LC1 

a value of 1.00 in all subgroups and 
 then select the category "Permanent Loads" - Q(2), coloured blue, and set LC2 to 

1.00 in all subgroups. 

 The "+" next to the charging category indicates that there is a load 
participation, i.e. a non-zero multiplier, for that particular charge. 

In scenarios where the earthquake is not involved (simple static, e.g. presence of wind), the loads 
are shown as numbers and in each load you define, with a factor of 1, the presence of the 
corresponding load. 

 
ATTENTION: 

Each scenario can include up to 4 loadings. 
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 EXAMPLE: 
For example in the first load of the Static scenario is the load set as LC3 

 

A scenario that has already been created can: 
to be modified: first select it from the list, then 
change the Name, Analysis or even the Type and 
select "Update". 
to be cancelled: first you select it from the 
list, and then activate Cancel and select "Update". A * appears in front 
of the script. You can also reset it in the same way. (select > uncheck > 
"Update") 

 

 

The field "Renumber Nodes" field contains a list of options: 
The choice affects the resolution time. 
The default is the option, recounting with "Cuthill-Mckee(II)". You can 
correspondingly select "SCADA". 
The "Cuthill-Mckee" and "Ascending Series" recounts give slower 
analyses, while the "No" option is not recommended. 

Select the command  to save the scripts and proceed with the analysis. 
 

 
The new Run All Analyses command allows you to run all scripts in the list with one click. 
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1.2 Active Script 

From the list of scenarios, you select the Active Scenario, i.e. the one that will be used for the 
analysis of the study. 

 
In the list of scenarios, in addition to the two predefined ones, you can 
now find all the other scenarios you have created 
previously. Select one scenario at a time and continue by setting the 
parameters of the corresponding analysis. 

 

 

1.3 Run 

It gives access to the process of performing the analysis. 
Depending on the "Active Scenario", the corresponding dialogue box opens, which differs for: 

 
 the scenarios of the NAC (figure a) 
 the scenarios of the Eurocodicides (picture b) 
 the Resilient scenarios (figure c) and 

the Time History scenarios (figure d) 
 
 
 
 
 
 
 
 

 
image a

 image b 
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picture c 

 
 
 
 
 
 
 
 
 
 

 
picture d 

 
First of all, you choose  to update the registry and then select to set 

the parameters of the specific study. 

OBSERVATION: 

After the  Data Update, the parameters you set previously are retained. 
However, you should define the XZ Levels of application of the Seismic Action each time 

 
 

Depending on the scenario you choose, the configuration dialog box varies, and so: 
 
 
 
 

 

1.Σ1 STATIC scenario 
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Select Static Analysis and Static Type and press the New button. 
 

 
In Members the Multipliers are automatically updated and filled with units. 

 

 
In Charges, for charge 1, set the unit to LC1 (permanent) and for charge 2, set the unit to LC2 
(mobile) and press the Update button. 
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With the Static script active 
 

 
The Run command opens the window for running the script: 

 

The analysis is run by pressing the Run button and once completed press Exit. 
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1.Σ2 POWER scenario 

 
Select Dynamic Analysis and Response spectrum type and press the New button. 

 

In Members the Multipliers are automatically updated and filled with units. 
 

 
In Masses, you define the coefficients for calculating the masses from the available loadings 
(LC1(permanent), LC2(mobile)). 
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With the Dynamic scenario active 

 

 
The Run command opens the window for running the script and by pressing Update Data, the 
commands are activated: 

 

 
Select the Parameters command and set: 
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Select the type of spectrum: 

 
 
 
 
 
 
 
 

Set the Coefficient of Involvement of the seismic force per direction 
 
 
 
 

 
Select the mode of overlapping of eigenmodal responses either according to 
the Full Quadratic Parallelism CQC and CQC(10%) rule (3.6 EAK), or the Simple 
Quadratic Parallelism SRSS rule. 

 
Define the number of Idiosyncrasies, the Accuracy and the depreciation 
rate g. 

 
 

Press the Response Spectrum button to view the spectrum as it is configured or to modify it by 
changing the values in the table: 
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The Write TXT and Read TXT commands allow you register and open respectively a .txt file 
containing the response spectrum values. 

You can set displacement range 

 
and select a .txt displacement file to create the Displacement Response Spectrum. 

With the Automatic Process running the analysis 
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1.Σ3 Scenarios E.A.K. 

1.Σ3.1 Seismic analysis and E.A.K. (Static) type analysis 

 
Select Seismic Analysis and E.A.K. (Static) type and press the New button. 

ATTENTION: 
The materials must be in accordance with the selected regulation, and when entering the data, all 
cross-sections must have the correct grades (C for the NAC scenarios) 

 

 
In Members the Multipliers are automatically updated and filled in with the corresponding 
coefficients 

 

In the Loadings, for G, set the unit to LC1 (permanent) and for Q, set the unit to LC2 (mobile) 
and press the Update button. 
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With the Seismic EAK (Static) scenario active and therefore the simplified spectral method, 
 

The Run command opens the window for running the script and by pressing Update Data, the 
commands are activated: 

 

 
To set the parameters, the dialog box will have the following format: 
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Where you enter the necessary information about the seismic area, the ground and building, as 
well as the earthquake coefficients and application levels. 

 
 

Select the seismic zone, after first updating the .txt file 
that opens by clicking on "Seismic Areas" for the number 
of the zone corresponding to the municipality where 
your study belongs. Select the number from the "Zone" 
list and the "a" factor is automatically filled in. 

 

 
Select the "soil category" from the list and the fields of 
the period characteristics "T1" and "T2" are 
automatically updated, 

From 
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and "importance category" to automatically fill in importance factor "y". 

 
 

 

In the "Coefficients" field you can modify the default values related to the seismic spectrum by 
typing in the corresponding fields. The seismic coefficients "qx" and "qz" are filled in by the 
designer after taking into account all the necessary requirements of the NAC. 

 

In the field "Levels HZ" you select the lower and the upper level for application of seismic actions 
(for buildings with basement and/or staircase termination, etc.). 
For the fictitious elastic axis and the altitude at 0.8*H, the option is not necessary. The program 
automatically finds the closest to the building's z0=0,8*H diaphragm level. 

To modify the coefficients for the eccentricities, select the corresponding checkbox and enter the 
new value on the right. 

 

In the same way, the designer can modify the spectra by X, Y and Z by entering his own values in 
the corresponding fields. 

 

 
Finally, the designer has the possibility to enter a value for the angle of the main bending planes, 
always by activating the corresponding checkbox first. The sign defines the direction of the angle. 
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to save the parameters and close the dialog box. 

 
The analysis shall be carried out either by selecting the automatic procedure via the command

 , or the step-by-step procedure where the method is executed step by step 
with 
in the following order: 

 
Masses: Calculate the mass of each node of the analysed structure according to the 
equation G + ψ2 x Q. 
Point Po: Calculate the position of the trace of the plastic axis of the analysed structure at 
the level closest to 0.8 x H where H is its height. 
Bending levels: The orientation of the main bending planes of the analysed beam is 
calculated. 
Τ>1?: It is considered whether the eigenfrequency of the analysed beam exceeds unity in 
one or both of its main directions, in which case an additional horizontal force ΔH is 
calculated and added to its top level. 
Eccentricities: Calculate the Random and Static Eccentricities of the subject 
analysis of the carrier, the corresponding torsional moments are generated and procedure of 
the Simplified Spectral Method is completed. 

Observation: 

Added analysis check messages to the new version to avoid possible errors. The messages contain 
instructions and guidelines for the correct completion of the analysis. 
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1. Σ3.§ Criteria for exemption from the structural adequacy 
inspection of existing buildings (Government Gazette 350/17-2-
2016) 

 
SCADA Pro has incorporated the criteria for exemption from the structural adequacy inspection of 
existing buildings, according to Government Gazette 350/17-2-2016. 

 

The exemption applies to additions, changes of use-conversions and their simultaneous 
combination. A prerequisite for the exemption is that the building must not 
"evidence of significant structural deficiency" which are: 

 
Obvious damage to the load-bearing structure or obvious serious design weaknesses such as: 

1. Large cracks >0,4~0,5 mm 
2. Significant reduction of reinforcement due to corrosion 
3. Short columns without clamping in critical positions 
4. Significant reduction of wall infill on adjacent floors (e.g. pillar) or very asymmetrical 

arrangement of wall infill in combination with lack of vertical elements with 
significant stiffness (risk of formation of a loose floor). 

 
In addition, in the case of an addition, a prerequisite is: 
"The structural design of the existing building has been carried out with "full provision for the 
addition", i.e. all floors of the addition have been included in the structural simulation of the 
existing building" 

The course of action followed in the programme for the above cases is as follows: 
 

The entity is entered as existing and an analysis scenario is selected for its analysis according to 
its original design. 
The possible scenarios in the program are in this case seismic (EAK and old) and EC8 Greek (Static 
or Dynamic). 
Then, the addendum is inserted and a new analysis scenario is created (this study as opposed to 
the original one) which is necessarily an EAK (Static or dynamic-et) or Eurocode 8 (Static or 
Dynamic). 
The following option has been added to these scripts in their configuration dialog box: 

 

Selecting it displays the following 
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The check means that the checks will be done and the results will be presented in the Seismic 
Action printout. 

 
Then we choose the type of intervention 

1. Add 
2. Changes of Use - Conversions 
3. At the same time both 

Next, the category of the existing building (original design) is selected according to the table 
 

This table is also displayed with  
Under the building category, prompts are shown for parameter values of the current scenario 
(present study) according to the above GGC. 
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We then select the possible adverse effect in cases of change of use - conversion or a combination 
of both, according to the table below 

 

which is also displayed with  

Next, we select the analysis scenario we ran in the first step for the initial study 

 
 

and press the  

In the section below, the values of the quantities required for the checks are shown. 

 
Then, after setting the parameters as known, we run the scenario for this study. 

 
The results of the criteria are displayed with the "Seismic Action" button 
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They appear in the order: 
- The type of Intervention selected, the category of the building (if it is only Add, no adverse 
consequence option appears). 
- The data of the analysis scenario of the original study are then displayed, such as its name and 
the corresponding values of the quantities required. This is followed by the corresponding data 
of the current study (without a value in the Importance field because the Importance of the 
original building is always taken). 
- Finally, there follow the checks that relate to either intersection reasons, or to ground 
acceleration design reasons. 
Checks are made in each direction and it goes without saying that the criteria for exemption must 
be met in both horizontal directions. The final criterion is expressed on a case-by-case basis as a 
final ratio which, if greater than one, is not exempt and, if less than or equal to one, is exempt. 
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1.Σ3.2 Seismic analysis and type E.A.K. (Dynamic-ET) 

Select Seismic Analysis and E.A.K. type (Dynamic-ET) and press the New button. 
 

ATTENTION: 
 The materials must be in accordance with the selected regulation, and when entering the data, 

all cross-sections must have the correct grades (C for the NAC scenarios) 
 

 
Having selected Seismic E.A.K. (Dynamic-ET) and therefore the simplified spectral method for 
setting the parameters, the dialog box will have the following format: 
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Where you enter the necessary information about the seismic area, the ground and building, as 
well as the earthquake coefficients and application levels. 

 

 

Select the seismic zone, after first updating the .txt file 
that opens by clicking "Seismic Areas" for the number of 
the zone corresponding to the municipality where your 
study belongs. Select the number from "Zone" list and 
the factor "a" is automatically filled in. 

 

Select the "soil category" from the list and the fields of 
the period characteristics "T1" and "T2" are 
automatically updated, 

From 

at 
on 

 
 
 
 

and "importance category" to automatically fill in importance factor "y". 
 
 

 

 
In the "Coefficients" field you can modify the default values related to the seismic spectrum by 
typing in the corresponding fields. The seismic coefficients "qx" and "qz" are filled in by the 
designer after taking into account all the necessary requirements of the NAC. 

 

In the field "Levels HZ" you select the lower and the upper level for application of seismic actions 
(for buildings with basement and/or staircase termination, etc.) 
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Define the number of Eigenvalues and the Accuracy, and you 
are also given the choice of how to superimpose the eigenmodal 
responses according to either the CQC and CQC(10%) (3.4.3. 
& C.3.4.3 of the NAC), or by the SRSS Simple Quadratic Parallelism rule. 

 
To modify the coefficients for the eccentricities, select the corresponding checkbox and enter the 
new value on the right. 

 
 

In the same way, the designer can modify the spectra by X, Y and Z by entering his own values in 
the corresponding fields, as well as the Response Spectrum Participation Coefficients 

 
 
 

Finally, to update the spectrum for the 
new parameters, either select the 

command  , or click on 
the "Response Spectrum" command and 
within the dialog box, click on "Default". 

After you have selected the parameters 
select "OK". 

 to store the 

parameters and close the dialog box. 
 

Finally, within the run window, select the "Automatic Process" command. If there is an error in 
your study then the analysis process will be interrupted and the corresponding message will be 
displayed. When the program completes the automatic process green n's will appear next to each 
stage of the analysis as shown in the figure below. 
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OBSERVATIONS: 
If you do not have a baffle node in the vector the program will display a message that the analysis 
will be performed without considering this node as shown in the figure below. 

 
This message appears in the static EAK analysis. On the 
contrary, it does not appear in the dynamic ET and in 
the simple static analysis. Select yes and continue. 
For    to 

 
 

you can dimension not only the superstructure AND 
the foundation with the combinations of dynamics 
(and not be forced to create an additional statics 
scenario), you should before running the   analysis,   
to   "Open"   the   springs   of the 

foundation at under of 
the dynamic scenario: 

 
OBSERVATION: 

 In the new versions of SCADA Pro all scenarios 
"Open" the springs by default. 

 
 
 
 

 

For the criteria for exemption from the structural adequacy test for existing buildings, see: 
"Criteria for exemption from the structural adequacy inspection of existing buildings, according 
Government Gazette 350/17-2-2016", p. 25. 

have 
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1.Σ4 Seismic Analysis and Press Old 1959-84 

Select Seismic Analysis and Type Old 1959-84 and press the New button. 
 

ATTENTION: 
 The materials must be in accordance with the selected regulation, and when entering data, 

all cross-sections must have the correct grades (B for Old Regulation scenarios) 

 
 

Having selected Seismic Old 1959-84, to set the parameters, the dialog box will have the following 
format: 
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Enter, as in the static scenario of the EAK, the necessary information the seismic area (Zones I, II, 
III), the terrain and the significance. 

 

 

 

For the criteria for exemption from the structural adequacy test for existing buildings, see: 
"Criteria for exemption from the structural adequacy inspection of existing buildings, according 
Government Gazette 350/17-2-2016", p. 25. 

 To save the parameters and close the dialog box.  To run the 

analysis. 
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1.Σ5 Seismic Analysis and Press Old 1984-93 

Select Seismic Analysis and Type Old 1984-93 and press the New button. 
 

ATTENTION: 
 The materials must be in accordance with the selected regulation, and when entering data, 

all cross-sections must have the correct grades (B for Old Regulation scenarios) 

 
 

Having selected Seismic Old 1984-93, to set the parameters, the dialog box will have the following 
format: 
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Enter, as in the static scenario of the EAK, the necessary information the seismic area (Zones I, II, 
III), the terrain and the significance. 

 

For the criteria for exemption from the structural adequacy test for existing buildings, see: 
"§ Criteria for exemption from the structural adequacy inspection of existing buildings, 
according to Government Gazette 350/17-2-2016", p. 22. 

 To save the parameters and close the dialog box.  To run the 

analysis. 
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1. Σ6 EUROcode scenarios 

 
SCADA Pro includes the Eurocode 8 in general form (EC-8_General), while 
it also includes the national annexes for Greece (EC-8_Greece), Cyprus 
(EC-8_Cyprus), Italy (EC-8_Italia) and Austria (EC-8_Austrian). 

 
 
 

 
In the option to create scenarios and select the type of analysis "EC8_Greek", there are the 
following types of analysis scenarios: 

 

 
The types: 

• Static 

• Dynamic 
They are used for the analysis of new buildings based on EC8 and the Greek national annexes. 

 
All the following types: 

• Anelastic 

• Elastic Static 

• Elastic Dynamic 

• Static pre-testing 

• Dynamic pre-testing 
They are used for the valuation and redesign of existing structures based on the provisions of 
the CEA. 
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IMPORTANT ADDITION 
 

In the new version of SCADA Pro and in the Eurocode scenarios, the lack of torsion is displayed 
graphically in a plan view in green, the circle of inertia in red and a rectangle in blue, which refers 
to the criterion of limitation of eccentricity. 

 

The circle and the ellipse relate to the criterion of torsional drift 
Rx >= Is 
i.e. the torsion radius is greater than or equal to the inertia radius. 
The check is performed per direction and is met for both directions when the red circle is 
contained in the inertia ellipse (as in the picture above). 

The second check concerns the eccentricities eox and eoz which are the x and z distance of the 
centre of torsion Po from the centre of mass M. These eccentricities must be less than 0.30*rx 
and 0.30*rz respectively. This condition is fulfilled when Po is inside the blue square (as in the 
figure above). 

 
Recall that the centre of mass M and the bulkhead node coincide after the analysis is performed 
and the masses are calculated because the initial calculation of the bulkhead node is based only 
on the geometry of the nodes. 
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1.Σ6.1 Analysis of EC-8_Greek and Static Type 

Select EC-8_Greek Analysis and Static Type and press the New button. 
 

ATTENTION: Materials must be in accordance with the selected regulation, and when entering 
data, all cross-sections must have the correct grades (C for the scenarios of EC8) 

 

 

1.Σ6.2 Analysis of EC-8_Greek and Type Dynamic 

Select Resolution EC-8_Greek and Type Dynamic and press the New button. 
 

ATTENTION: Materials must be in accordance with the selected regulation, and when entering 
data, all cross-sections must have the correct grades (C for the scenarios of EC8) 
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1.S6.1&S6.2 EC-8_Greek Static and EC-8_Greek Dynamic analyses 

 
All of the following applies to EC-8_Greek for both the Static and Dynamic types 
and that is why they are described once for both. 
In Members the Multipliers are automatically updated and filled in with the 

 

corresponding coefficients for respectivel
y: 
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In the Loadings, for G, set the unit to LC1 (permanent) and for Q, set the unit to LC2 (mobile) 
and press the Update button. 

 

With either the EC-8_Greek Static or the EC-8_Greek Dynamic scenario active, 
 

 
The Run command opens the window for running the script and by pressing Update Data, the 
commands are activated: 

 

To set the parameters, either the EC-8_Greek Static or the EC-8_Greek Dynamic scenario, the 
dialog box will have the following format: 
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OBSERVATION: 
In all types of EC8-based analysis scenarios (static and dynamic) the parameter dialogue 
box has been modified compared to previous versions. 

 
Enter the necessary information about the seismic area, the ground and the building, as well as 
the earthquake coefficients and application levels: 

Select the Seismic Area to determine the Zone and therefore the Seismic Acceleration 
a: 

 

Select the Spectrum Type and Terrain Category to define the Period Features: 
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Select the Spectrum Type and the Plasticity Class 

 

Select the Type of Construction 
 

The selection of the Seismic Coefficient q and type of construction requires complex calculations. 
 

 
SCADA Pro allows the designer to get rid of them and follow the procedure described in the next 
chapter: "§ How to calculate the seismic coefficient q" p.47 

The Relative Floor Movement Limit, modified by regulation according to the option on the right: 
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In the Building Properties field: 

Where in previous versions there was the Building Type by X and Z field for the calculation of the 
basic eigenperiod, it has been replaced by the module: 

 
 

There is now a choice of three ways to calculate the eigenperiod everywhere. 

 

The first two are the approximate methods of EC8-1. 

1. In the first  is necessary: 
select, per direction, the type of building on the right 

 
(in the case of X and/or Z where the structure consists of a single frame 

 

 
the corresponding checkbox in the "Openings" box is activated ) 

The "Vesselscommand  is used to specify based on a minimum length which of 
the vertical elements are defined as "Vessels". 
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Enter the min Length (cm) and press the command "min Column Length" to automatically 
determine the walls per direction, so that the calculation of T1 is done according to par.4.3.3.2.2. 

2. The second approximate method  , is sufficient to be selected 
and does not require any additional action. 

3. The third possibility is to calculate the eigenpipes by Idiomorphic Analysis. 

The program takes as the building's eigenvector per direction the eigenvector corresponding to 
the dominant eigenmode (the eigenmode with the highest percentage of activated mass). 

 
The user can increase or decrease the number of Idiosyncrasies, in case of dynamic analysis, and 
Static, in case the user chooses to calculate the eigenvalues from Idiomorphic Analysis, and the 
accuracy rate. 

 

 
It is also possible to choose the mode of overlap of the eigenmodal responses either according 
to the Full Quadratic Parallelism CQC and CQC(10%) rule (3.6 EAK), or the Simple Quadratic 
Parallelism SRSS rule. 
Also, the results of the seismic action now include the results of the eigenmode analysis for the 
static scenarios. 
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To modify the coefficients for the Eccentricities, select the corresponding checkbox and enter 
the new value on the right. 

 
In the same way, the designer can modify the spectra by X, Y and Z by entering his own values in 
the corresponding fields, 

 
as well as the Response Spectrum Participation Factors 
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In the Slots field, select for each direction the case that is appropriate for 
the specific study and that is defined by the EPC. 

 

 
 

 

 In addition, the researcher can choose the 

Type Distribution of seismic force between 
 

 The CANOPE key is used when in the Upper Eigenmodes Influence Check of paragraph 
5.7.2 (b) of CAN.EPE. described in detail in the chapter "§ Upper Eigenmodes Influence Check". 

 

 For the criteria for exemption from the structural 
adequacy test for existing buildings, see: 
"Criteria for exemption from the structural adequacy inspection of existing buildings, according 
Government Gazette 350/17-2-2016", p. 25. 

 

1.S6.§ How to calculate the seismic coefficient q 

 
The selection of the "Seismic Coefficient q" and the "Type of Construction" requires complex 
calculations. 
SCADAPro gives the scholar the possibility to get rid of them. So, fill in all the 

previous fields and leave the fields blank: 

 
and 

as they are. 
 

Select "OK" and with "Automatic Process" perform a first analysis. 
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Select the "Checks" command and in the dialog box that appears select "OK". 
 

In the context of the dialogue "Earthquake Factors" 

 
you set the minimum length that a post must have to be  
considered  a wall.  By pressing  the  key 

 
in the list of poles, the walls are automatically checked in each 
direction. 

 
In addition, by activating the checkboxes 

 

 
you indicate the creation of the corresponding .txt files, which are 
automatically registered in the study folder and can be printed. 

The wall adequacy investigation includes a detailed analysis for 
each level and for each combination of the cutting force received 
by each wall. 

 
 

In the limits field, and due to the fact that no specific 
limits are defined by the Eurocode (unlike the NAC), 
you can modify the mass and stiffness limits. 
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In the check file and in the calculation of the wall shear, the program "determines" the structural 
system of the building based on the seismic wall shear check. 

 

 
Knowing the "Construction Type" and all the previous parameters , the program can calculate 
the "Seismic Coefficient q". 

 
Enter the last information in the parameters, i.e. the "Construction Type", run the analysis for 
the second time and enter the parameter dialog box once again. 
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OBSERVATION: 
Where the building type includes the word "walls" 

 
 
 

then to calculate the coefficient α0 and ultimately q you should select the "Tunnelscommand

 to define, based on a minimum length, which of the vertical elements are defined 
as "Tunnels". 

 
Enter the min Length (cm) and press the "min Column Length" command automatically determine 
the walls per direction to calculate the coefficient α0. 

In the "q" field you read the values suggested by the program. 
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You can proceed by keeping these values or modify them by checking the corresponding 
checkboxes and typing your own values (which you could have done from the beginning, but then 
the program would receive your values without suggesting its own). 

 
the spectrum with the values of the 
Seismic 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Select "OK" and with "Automatic Process" run the analysis a second time take the new 
parameters into account. 

 
OBSERVATION: 

 For metal, composite or load-bearing masonry structures the procedure 
is the same. The only difference can be found in the definition of the 
"Construction Type" (which also affects the "Construction Type") which is very 
simply identified by the form of the construction without the help of the .txt file. 
The user selects the type from the start and continues as before in the search 
for "q". 

Select to be informed 

Coefficient q and to see it. 
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1.Σ6.§ Control of earthquake victims 

The bottom part of the window that opens is about the earthquake victims: 

 
 
 

For   the   check   of   earthquake victims,   initially   activate   the   corresponding   checkbox 

. 
 

(Official Gazette, No. 455, 25/02/20) 
No 1455/CF8 
Definition of minimum mandatory requirements for the preparation of rehabilitation studies for 
reinforced concrete buildings damaged by earthquakes and the issuance of the relevant repair 
permits. 

 
NOTE: 
The Characterization of Earthquake Damage that concerns existing buildings, is done with the 
order of  same name found in the Elastic and Inelastic analysis scenarios of EC8, where the 
minimum mandatory requirements for the preparation of rehabilitation studies of reinforced 
concrete buildings damaged by earthquake and issuance of the relevant repair permits are 
defined. See Inv. Use 8B. Analysis 

 
 

Then you define the "Category of buildings" according to the F.E.K. where two categories of 
existing earthquake-affected reinforced concrete buildings (I, II) are distinguished, depending on 
the method of seismic calculation with which they were designed. 

 

Type  

and press  to automatically calculate  according Table 3 and 
therefore the spectrum: 
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See "§ Earthquake victims - F.E.C., No. No. 455, 25/02/20" 
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1. Σ6.§ Spectrum acceleration spectrum for the
 design repair of earthquake - fire damaged buildings 

You have the option to apply GGC455/25-2-14 and GGC2775/18-12-15 and automatically 
calculate the acceleration range for the design of earthquake and fire damaged building repairs. 
The 2 GGCs are identical and the difference between them concerns the definition of the 
Characterisation of buildings depending on the influence of the damage. 

▪ For the Earthquake Affected Buildings Government Gazette 455/25-2-14 the 
determination of the Characterization is made according to the 

loss of load-bearing capacity (Af) and the time studied, the buildings are classified as follows: 

▪ While for the fire-affected buildings, the classification of the damage (i.e. 
affect or not the general stability of the building) is determined on the basis of the above-
mentioned 
description and number of damages estimated and proposed by the designer. 

Depending on the choice of the analysis scenario, either linear or non-linear analysis, you can 
define the acceleration range for earthquake and fire affected buildings through the 
corresponding parameters. 

 

 
Select the analysis scenario and open the parameters 

EC8_Greek_Elastic, with Method m or q EC8_Greek_Elastic 

 

▪ For the earthquake victims: 

Preceded by  where Table 1 ( Fault description and 

Reduction Factors R Reduction Factors R Element Capacity) 
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from which the requirement to prepare rehabilitation studies has been derived (i.e. where 
Af>0,12) 
and 

▪ for the fire victims 
with damage affecting the general safety of the building (of a general nature) 

⮚  select  to set the range. 
The bottom part of the window that opens is about the earthquake-affected fire victims: 
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in case the designer wants to take into account in the pushover a spectrum other than EC8-1. 
Paragraph 5.7.4.2 of the EIA Code states that the spectrum used is that of EC8. The program by 
default uses this spectrum. 

If the designer wants to take into account the spectrum of earthquake-fire victims, he/she checks 
the option "Check Earthquake-Fire Victims" and the program takes into account this spectrum or 
any other spectrum entered "manually" in the table of values. Also when the earthquake-
firefatality spectrum is selected, it prints only the one targeted for performance level B. 

 
The Objective for the Assessment and Design of the load-bearing structure of reinforced concrete 
buildings is a combination of: 
of a Performance Level: a "Significant Damage" (B) level is defined for all cases, 
of a Seismic Action (design earthquake): according to the CATEGORY (KI, KII) of the building. 

 
To check the earthquake-fire victims, first activate the corresponding checkbox 

 . 
Then you define the "Category of buildings" according to the Government Gazette 455/25-2-14 
or Government Gazette 2775/18-12-15 where two categories of existing earthquake-affected-
fire-affected buildings made of reinforced concrete (I, II) are distinguished, depending on the 
method of seismic calculation with which they were designed. 

 

i. For buildings of category KI: 
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set the "Seismic Load Factor e" used for the design of the building, for the calculation of the 
Horizontal Design Acceleration a*/g according to Table 3 or 2 respectively (they are the same 

with differential numbering) and select the command  
 

In buildings designed and/or constructed before 26/02/1959 as well as in buildings without a 
building permit, either partially or in their entirety, the seismic load factor e will be considered 
as the factor that should have been taken into account according to the Seismic Regulation of 
1959, depending on the seismicity of the area (I, II, III) and the risk of the ground (a, b, c). 

 

 
In case of application of non-linear methods of analysis, as provided for in the C.E.P.E., a 
horizontal elastic acceleration spectrum Se (T) shall be used, which shall be derived from the 
above-mentioned horizontal design spectrum Sd (T) (Figure 2 and Table 3) by setting k= to 1.0 
and multiplying the values of the squares of the Sd (T) spectrum by a factor of 1.50 for buildings 
of the period ...< 1985 and by a factor of 2.00 for buildings of the period 1985 < ... < 1995, 
respectively. 

 
For this reason, if non-linear analysis methods are applied, check the

 checkbox on pre-1985 buildings. 
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ii. For buildings of category KII: 
 

In the case of buildings of category KI as design spectrum and elastic spectrum, both for the 
horizontal components and for the vertical component of the  action, the spectra as presented 
in the respective NEAK & EAK, taking into account all the assumptions that were taken into 
account during the design phase of the fire-affected - earthquake-affected building... 

Choosing category II activates the button of the EAC, while the fields related to category I are 
deactivated accordingly 

 
 
 

 
Select to open the window of the parameters you need to set to calculate the 
design spectrum. 
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After you have set the parameters, press OK. The configuration window closes and you select 

 

After calculating the spectrum, follow the procedure of analysis, elastic or non-elastic as explained 
in the previous chapters. 
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 Results  

 
The commands in the "Results" field are very different whether they 
are Elastic Analysis scenarios or Inelastic Analysis scenarios. 

 

 Combinations 

 
SCADA Pro includes all the files of combinations for all Static and Dynamic scenarios of Elastic 
Analyses and Inelastic Analyses, as "Predefined Combinations". 

 

The predefined combinations refer to seismic scenarios. To create combinations of scenarios that 
do not contain an earthquake, both automatic and manual modes are available. 

 
After running a seismic analysis scenario, its combinations are automatically generated by the 
program. By calling the command "Combinations" the table with the combinations of the active 
seismic scenario is opened. 
The same is achieved by selecting the "Predefined Combinations" command, as the program will 
enter the combinations related to the active scenario of the seismic 

 
analysis . 
The predefined combinations of the "running" seismic scenarios of the analysis are automatically 
entered by the program. 
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2.1. Σ1 Combinations of Seismic Elastic Analysis Scenarios 
Seismic / EC-8 and Static type 

 

With the Static scenario active and therefore the simplified spectral method, 
 

 
Press the Combinations command to open the combinations window to create the combinations 
of the simplified spectral method loadings (9 loadings) that will be needed for the EAK or EC8 
checks (depending on the active scenario) for sizing: 
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The table with the combinations of the active seismic scenario opens. 
The same is achieved by selecting the "Predefined Combinations" command, as program will enter 
the combinations related to the active scenario of the seismic 

 
analysis . 

 

 

 
For the scenarios of the simplified spectral method 9 loadings are taken (columns 
LC1-LC9)(Permanent, Mobile and 7 
Seismic). The series include 
Script: the name of the active script Charge: 
the number of the charge 
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Type: the type of charging  (type Null for charging other than 
predefined, e.g. Wind, Snow) 

Actions:  depending on the category and charge 
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2.1. Σ2 Combinations of Seismic Elastic Analysis Scenarios 
Seismic/EC-8 and Dynamic Type 

 

With the Dynamic scenario active and therefore the spectral method, 
 

Press the Combinations command to open the combinations window, to create the combinations 
of spectral method loadings (7 loadings, due to the absolute values) that will be needed for the 
EAK or EC8 checks (depending on the active scenario) and for sizing: 
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The table with the combinations of the active seismic scenario opens. 
The same is achieved by selecting the command "Predefined Combinations", as the program will 
enter the combinations that relate to the active scenario of the seismic analysis .

 
 

 

For the spectral method scenarios 7 loadings (columns LC1-LC7) (Permanent, Mobile and 5 
Seismic) are obtained. 
Dynamic combinations and loadings 
Load 3 earthquake X: from the out of the dynamic is load 3 Load 4 
earthquake Z: from the out of the dynamic load 4 Load 5 moment X: from 
the out of the static is load 5 (+, -) Load 6 moment Z: from the out of the 
static is load 6 (+, -) Load 7 earthquake Y: from the out of the dynamic is 
load 5 
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2.1. Σ3 Combinations of Seismic Elastic Seismic and Type Old 
seismic analysis scenarios 

 

With the scenario Seismic Old active, 
 

 
Press the Combinations command to open the combinations window, to create the combinations 
of the Old Rules loadings (4 loadings) that will be needed for the checks as well as for sizing: 
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The table with the combinations of the active seismic scenario opens. 
The same is achieved by selecting the "Predefined Combinations" command, as the program will 
enter the combinations related to the active scenario of the seismic analysis. 

For the Old Rules scenarios 4 loadings (columns LC1-LC7) (Permanent, Mobile and 2 Seismic) are 
taken. 
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2.1 Combinations for Wind - Snow 

In addition to the predefined combinations, the designer has the possibility to create his own 
combination files, either by modifying the predefined ones, or by deleting all of them "Delete All" 
and entering his own values. The "Load Set Combinations" tool works like an Excel page offering 
copy, total delete capabilities in the classic ways, Ctrl+C, Ctrl+V, Shift and right-click. 

 
The predefined combinations refer to seismic scenarios. To create combinations of scenarios that 
do not contain an earthquake, both automatic and manual modes are available. 

The automatic mode assumes that the automatic procedure for the calculation and distribution 
of wind and snow loads, the automatic generation of loads and scenarios (see Chapter 6) has 
been carried out beforehand. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Subject to the above conditions, it is possible to create the wind and snow combinations 

automatically using the  command. 
So, after first running the earthquake scenario and all static wind and snow scenarios, with the 
earthquake scenario active you select the "Combinations" and "Predefined Combinations" 
command. The combinations of the active scenario are automatically filled in. To automatically 

create the other combinations (wind and snow) press the button  . The wind 
and snow scenarios' coefficients are automatically populated, providing a complete file of 

combinations of all the study loads. Select  to save it to use it for sizing. 
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By following the manual way you can: 

 
▪ In addition to the "Default Combinations" you can add others with loadouts from other 

scenarios. 

▪ In the field  select from the lists "Script", enter the number of the 
"Charge" in the specific scenario, the "Type", the "Actions" and possibly give a 
"Description" 

 
▪ Add the combinations for the "Snow" scenario that includes the snow loads: 

Create a script that to include the load snow: 

 
Perform a simple static analysis. 

To add to the "Default Combinations" also those of the snow load, 
select LC10, charge 1, type Null, snow actions: 

and "Calculation". 

 the file of combinations. 

 
▪ Choose from the 3 failure equations and the 3 functional equations in the top right part 

of the window. If you select all equations then 
the combinations created will be based on Eurocode 1. 

If respectively you select only the 1st and 3rd failure equation and the 1st functionality equation 
then the generated combinations will be based on the EAK. 
Then click on "Calculate" and select the "Register" command to save these combinations as a 
*.cmb file in your study folder. 

 
To read a *.cmb file that has already been entered, select "Read" To enter a 
combination as a *.txt file, select "TXT". 

The  commands allow you to add or remove lines or columns after selecting 
them, as in an .excel file. 

The  commands allow you to register or open a
 combi
nation file. 
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 Controls 

 

2.2. Σ1 Scenario checks of seismic elastic analyses 

With one scenario of an Elastic analysis active: 
Select the "Checks" command and in the dialog box: 

▪ enter the minimum length for defining the walls and click 
the corresponding button, 

▪ set the mass and stiffness limits for the normal conditions 
of the building, 

▪ Enable the creation of the two .txt files 

▪ "OK." 
 
 
 
 
 
 
 
 
 
 

 

2.2. Σ2 Seismic / EAK and Static& Dynamic- ET elastic analysis 

▪ RESULTS OF TESTS IN THE MAIN BUILDING DIRECTIONS SIMPLIFIED 
SPECTRAL METHOD (EAK) 

▪ TEST RESULTS DYNAMIC SPECTRAL METHOD WITH HOMOGENEOUS TORSION PAIRS 
(EAK) 

 
Automatically opens a .txt file that, for "active analysis". includes the results of the checks: 

✓  Building Station Mass and Rigidity Difference Check (& 3.5.1.[4].b,c) 

✓  Weight Center - Plastic Shaft Center & 3.3.3 E.A.K. 
✓  Class 2 Impact Control--------Framework Volatility--- Address X 
✓  2nd Class Influence Control-------Framework Volatility -------------------- Address Z 
✓  Checking the stability of frames (&14.3.1b E.K.O.S.2000) Address X 
✓  Checking the stability of frames (&14.3.1b E.K.O.S.2000) Address Z 
✓  Checking the angular deflection of the S floor 4.2.2 Address X 
✓  Checking the angular deformation of floor S 4.2.2 Z-address 
✓  Wall Adequacy Check & 4.1.4.2.β.[2] 
✓  Building Torsional Sensitivity Check & 3.3.3.[7] 
✓  Calculation of Seismic Moment & 4.1.7.2(3) E.A.K. 

✓  Proposed seismic joint without calculation & 4.1.7.2(4) 
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2.2. Σ3 Seismic Elastic Analysis Seismic Scenario Tests / Old 

RESULTS OF CHECKS UNDER THE OLD REGULATION 
 

Automatically opens a .txt file that, for "active analysis". includes the results of the checks: 

✓  Class 2 Influence Control Directorate X 

✓  Class 2 Influence Control Directorate G 
✓  Relative Displacement Control Directorate X 
✓  Relative Displacement Control Direction Z 
✓  Building Stability Check Directorate X 
✓  Building Stability Control Direction Z 

✓  Weight Center - Elastic Turning Center 

 

2.2.Σ4 Seismic Elastic Analysis Scenario Tests EC-8 and Type Static 
& Dynamic 

 

RESULTS OF TESTS IN THE MAIN BUILDING SECTIONS SIMPLIFIED SPECTRAL METHOD (EC8) 
TEST RESULTS DYNAMIC SPECTRAL METHOD WITH HOMOGENEOUS TORSIONAL PAIRS 
(EC8) 

Automatically opens a file that, for "active analysis". includes the results of the checks 

Observation. 

 In the new version 
added the automatic control 
and corresponding 
warning for the 
cases where a different 
formula results 
construction from the 
analysis in relation to what 
the user has set of 
parameters. 
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2.2.Σ5 Scenario checks of elastic and non-elastic analyses 

(CAN LTD.) 

See Inland. Use Chapter 8B:Analysis-Part 2: Existing buildings made of OS and masonry using 
the Equivalent Framework Method 

 Seismic action 

 

2.3.Σ1 Seismic action of seismic elastic analysis scenarios 

Static 
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2.3.Σ2 Seismic action of seismic elastic analysis scenarios Dynamic 
& Static (with Building Identity from Dynamic Analysis) 
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2.3. Σ3 Seismic action Scenarios Tyres and Anelastic 
Analyses (CAN.EPE) 

See Inland. Use Chapter 8B:Analysis-Part 2: Existing buildings made of OS and masonry using 
the Equivalent Framework Method 
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 Show  

 
With an active Elastic Analysis scenario: they have a supervisory character and inform the 
designer about the distribution and the deviation of the masses of the structure, the flexural and 
shear stiffness, the distribution of seismic forces and the deviation of the Po centres. 

 

 
 

Each command opens the homonymous diagram, as shown in the analysis of the study. 
 

You can select the commands or jump from one chart to another by selecting 
from the list 

 
 

 

3.1 Display of Elastic and Anelastic analyses (CAN.EPE) 

See Inland. Use Chapter 8B:Analysis-Part 2: Existing buildings made of OS and masonry using 
the Equivalent Framework Method 
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