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Chapter 8B: 

Analysis- 
Part 2: Existing buildings from OS 

and masonry by the Equivalent Frame 

Method 

 

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

commands: 

o Script 
o Results 
o Show 

• FOREWORD  
The analysis methodologies used to evaluate or redesign existing reinforced concrete structures 
for seismic loads are elastic analyses, static or dynamic, and inelastic analyses (i.e. non-linear due 
to material), also static or dynamic. 
The elastic methods adopt the classical linear stress-strain relationship for the structural 
elements of the structure, where in approximate ways (e.g. using global or local indices of 
behaviour or ductility) they indirectly take into account the inelastic behaviour of the structure. 
These methodologies are simpler to apply, but may lead to less accurate results than their 
inelastic counterparts. 
On the contrary, inelastic analysis methodologies help to better monitor and understand the 
actual response of the structures, demonstrating both the failure mechanisms and the potential 
for progressive collapse (it is therefore possible to control the deformations of the ends of the 
members, the overstrength reserves, as well as the way in which the lateral behaviour of the 
structure is triggered. In this way, inelastic analyses lead to a more rational and safer design. The 
inelastic dynamic analysis (i.e., time history analysis with direct numerical 
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integration of nonlinear differential equations of motion) is the most complete and realistic 
methodology for the analysis of structures. 
In the inelastic dynamic analysis the seismic action is introduced in the form of a history of base 
accelerations, either from actual recordings or from synthetic accelerograms. However, this 
analysis encounters problems in simulating the meteoric recurrent behaviour of the members of 
the structure, which is currently under scientific investigation and experimental verification. In 
addition, there is also the issue of appropriate selection of seismic accelerations, where the 
above analysis method is particularly sensitive. 
Therefore, the design engineer conducting the assessment or redesign study of an existing 
structure using inelastic dynamic analysis should have considerable critical ability and 
experience. Thus, combined with its increased computational complexity, and the fact that the 
required analysis time even with modern computers is particularly high, especially in spatial 
analyses of high-rise buildings (note that because the analysis is non-linear, the principle of 
superposition does not apply), inelastic dynamic analysis is not considered practical for general 
use. 
In contrast, the static inelastic analysis gives results that lie between the elastic methods and the 
inelastic dynamic method. It should be noted that, in the case where the externally applied load 
is horizontal seismic loads, the inelastic static analysis is also known as pushover analysis. Thus, 
although Pushover analysis does not have the accuracy of inelastic dynamics, since the seismic 
loads (which are dynamic) are considered approximately as static, it nevertheless leads to a 
significantly more accurate estimation of the response of the structure compared to elastic 
methods, and its application is much simpler than the corresponding inelastic dynamics. 
It should be noted that inelastic static analysis is not a new methodology. However, in recent 
decades, extensive research has led to the development of simulations that allow the behaviour 
of reinforced concrete structural members after their theoretical failure to be estimated with 
reasonable accuracy, with the aid of appropriate relationships (analytical or empirical) or tables. 
This is the reason why, in recent years, inelastic static analysis has been widely applied in the 
evaluation or redesign of existing buildings. 

• 3rd revision of 2022 EIA.  
The new version of SCADA Pro includes the changes provided in 3h 
revision of 2022 EIS. 
Major interventions should be considered: 
α) In Chapter 2, the revision of the foreseen Assessment and Redesign Objectives in 
conjunction with the definition of the Seismic Class of structures, 
(b) In Chapter 3, the reported Data Reliability Levels and "In Absentia" representative material strength 
values, 
c) In Chap. 7, the addition of Annex 7F for the approximate assessment of the influence of 
reinforcement corrosion on the mechanical characteristics of structural elements; and 
d) In Chapter 8, the revision of paras. 8.2.1.5, para. 8.3.2.1 and para. 8.5.3. 
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• REQUIREMENTS  
A prerequisite for the execution of an analysis scenario for the assessment and redesign of an 
existing structure is the existence of reinforcement in the cross-sections, which results from 
dimensioning ONLY with Eurocode 2 scenario with adaptation of the strengths of Steel and 
Concrete materials to the strengths of the existing structure. 

The materials to be used must NOT be B and STI grade (old material grades) but the adjustments 
of strengths and individual safety factors must made based on the new materials. 

 

The scenarios 
EC-8_Greek: 

• Resilient, 

• Elastic (Static & Dynamic), 

• Pre-Control (Static & Dynamic), listed in the CAN.EPE. 

 
 
 
 
 
 
 
 
 

 
OBSERVATION: 
Any other analysis of EC-8_(Italia, Cyprus, Austria) 

• Resilient, 

• Elastic (Static & Dynamic), listed in the corresponding appendix of the EC-8. 
The EC-8_General scenario 

• Resilient, 

• Elastic (Static & Dynamic), listed in the GENERAL EC-8 (without the state 
appendices). 

 
ATTENTION: 

• The materials must be in accordance with the selected regulation, and when entering 
data, all cross-sections must have the correct grades (C for EC8 scenarios). 
It is reminded that the materials to be used must NOT be of B and STI quality (old 
material grades) but the adjustments of strengths and individual safety factors must be 
made based on the new materials. 

A prerequisite for running all analysis scenarios with Type Elastic 
(Static & Dynamic) & Resilient, is: 

• the existence of armaments; and 

• the calculation of the corresponding strength moments. 
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If the structure under inspection has B and STI quality materials, then in the definition of 
materials, in the sizing parameters, and before the initial sizing, you must define and modify the 
parameters of the materials per structural element by adapting them to the characteristics of the 
new materials and modifying the strengths accordingly, based on the of the CEE. 

 

• EXISTING MATERIALS  
The CEE prescribes individual safety factors γm (γc and γs for concrete and steel respectively) 
which for existing materials are differentiated if the check is performed in terms of forces and if 
it is performed in terms of deformations and depend on the data reliability level (CEE § 4.5.3.) 

 
✓  for the Elastic analyses   (checks in terms of forces   - intensive) the representative 

(characteristic) strength value of materials is: the average value minus 
one standard deviation, while 

✓  for the Anelastic analyses (checks in terms of deformation) and for the m method, the 
representative (characteristic) strength value of the materials is 
average price. 

(Method m is considered  be one of the inelastic methods for the determination of strength). 
 

3h revision of the EIA CIP 

The 3th revision of the EIA brings changes that also have to do with the Data Reliability Levels. 
To be more precise, and until now there were individual SDSs. More specifically there was: 
- Material SDS that affected the Resistances (Strengths). It is distinguished into SADIS 

(Concrete) and SADYX (Steel). In the program there was in the definition of material strength 

in the dimensioning. 

- Geometric data of the structure based on the following table. The table that existed until 

now and is related to geometry and reinforcements. The geometric data 

affect the actions. In the program, it is the option in the analysis scenario and affects the 

coefficient of permanent loads γg. 

With the 3h revision of the EIA CIP 
• The SDS relating to geometry was named SDG with two subcategories SDG1 and SDG2 and 

the SDS relating to the layout and reinforcement clamping details was named SDL. 

• Until now, only the material's SWD was taken into account for the determination of strengths. 
In the new revision for the determination of the strength of steel in terms of forces 
is very logically taken into account and the SADL . Thus the coefficients affecting the 
strengths of the materials are as follows: 
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The new version of SCADA Pro added the possibility of simultaneous definition of two material 
qualities for the structural elements: new and existing. 

 
OBSERVATION: 

 In the existing material, the calculation of the final compressive strength is now done 
automatically based on the corresponding provisions of the CEE. 

 Then, the attribution of material quality to the elements is automatically done by 
dimensioning them and this information is now stored in each member, resulting in the 
complete separation of new and existing elements, which gives great flexibility to the 
designer for further processing. 
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In detail: 
 SKYRODEMA 

 
You choose whether a calculation will be made: 

⮚  in terms of Forces ( Elastic analysis method q) 

⮚  in terms of Deformation (Elastic m & Inelastic method) 

You choose whether to set: 

⮚  Laboratory Values - to be filled in the fields  or 

⮚  In Absentia Prices (CANPE 2022) which also opens the field of choice of date 

logging  and automatically completes the 

fixed. 
(For      compatibility   reasons,   and   the   Abandoned   Prices   of   previous revision were 
retained.) 

 
The last option is the Material SDS: 

⮚  Windy 
⮚  Iconopoeia 

⮚  High 

And it completes the  

All other values are automatically filled in and the Update calculates the Constants for the 
Existing Concrete. 
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 HALYVAS: 
 

When determining the strengths of Steel (main & fasteners) there is the additional presence of 
Optical Recognition. 
Selecting Visual Recognition opens the list of steel grades you select

 and automatically fills Fym .  
All other values are automatically filled in and with the Update the Constants for the Existing 
Steel (main & fasteners) are calculated. 

 
3h revision of the EIA CIP 

 
For steel, the material safety factor γs now depends not only on the material data reliability level 
but also on the detail data reliability level. These two new options have therefore been 
introduced: 

 

The option Laboratory Values CANEPE 2022 was also introduced, where the cs is derived from a 
combination of the two SDSs and the option Absent Values CANEPE 2022 was also introduced 
where the requirement for steel is that the material SDS is satisfactory (rather than tolerable 
which was in the previous revision). 

 
After defining the above, do your initial sizing and then modify and adjust the reinforcement from 
the Beam and Column Reinforcement Details respectively. 
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• Secondary data in SCADA Pro  
During the process of defining and controlling secondary elements in SCADA Pro, the designer 

identifies as secondary any horizontal and vertical elements that, in his/her judgment, do not 

participate in the absorption of horizontal seismic forces. 

 
The characterization is done by activating the corresponding property added for each 

mathematical member. 
 

For their display a visual indicator has been added to the numbering section 

 

The selection is made only on mathematical members made of reinforced 

concrete. ATTENTION! 
Separation shall not be permitted for performance level A 
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Then , the CEFR requires in paragraph 5.4.3 a check of their contribution to the overall 

stiffness of the building. If this is not complied with, some elements have to be 'reverted' back 

to the main ones. The check has to be done "manually" for the time being, using the 

procedure exactly described in this paragraph. 

Definitions: 

- Inclusion in the simulation of secondary elements means that they function normally as 
bipartite members and receive seismic forces. 

- Not participating in the simulation means that the designer must define them as bifacial 
at one or both ends. They do not participate in the absorption of seismic forces and 
should only be tested under vertical loads. 

 
In the program, the secondaries in all cases and for all analyses participate normally in the 
simulation. However, in some cases discussed below these elements are not checked. If the 
designer deems and wishes, he or she can manually tweak the degrees of freedom of these 
members. 

 
How they are dealt with then depends on the type of analysis being performed: 

• In the pre-control scenarios: all secondary members (horizontal and vertical) are not 
taken into account at all in the calculation of the adequacy ratios λ. 

• In the elastic analysis with method q, as well as in the corresponding analysis with method m: 
those minor elements that have fishy behavior, which means that it will be done for 
these elements have a satisfactory shear stress increment, the value of the coefficient 
γRd involved in this increment does not depend on the SAD but is always unity. 

• In the inelastic pushover analysis: the EIA allows not to check all the 
horizontal secondary elements. 
Also for the vertical secondary elements tested, the θpl/γRd limits have been adjusted for 
performance levels B and C. 

 
Finally, in the section of dimensioning for the existing material, a field has been added with the 
strength of secondary elements for concrete and steel where the value has been calculated with 
a factor γm=1, as provided by the CEE. 
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• Secondary Pre-seismic Control  
The proposed methodology is an approximate procedure for the assessment of the seismic 

capacity and seismic adequacy of existing buildings of public and utility buildings in relation to 

the seismic requirement, as defined in the current regulations. The methodology includes some 

calculations, which are generally approximate, with no requirement for a detailed model of the 

building as in the full studies required by a tertiary audit. 

Incorporated the full Secondary Pre-seismic Control procedure in accordance with Government 
Gazette 3134/21-6-2022. Automatic calculation of the final priority index λ, the coefficient d and 
the seismic category of the building K, according to the Government Gazette. 
(See detailed instructions in chapter 2.4 p.99) 

 

• Characterization of earthquake victims (Official Gazette, No. 455, 
25.02.20) 

In all the scenarios of the analyses of CAN.EPE there is the instruction  for the 
definition of minimum mandatory requirements for the preparation of rehabilitation studies of 
reinforced concrete buildings damaged by earthquake and issuance of the relevant repair 
permits. 
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CHARACTERISATION OF EARTHQUAKE VICTIMS 

 
 
 
 
 
 
 
 
 
 
 

 

Through the  command inside the analysis parameters (linear and/or non-linear), 
you define the classification of buildings according to the influence of the damage on its general 
stability, and the requirement or not for the preparation of rehabilitation studies for reinforced 
concrete buildings damaged by earthquake and issuance of the relevant repair permits. 
According to the F.E.K., depending on the loss of load-bearing capacity (Af) and the time studied, buildings 
are classified as follows: 

 

 
- Af≤0,12 No valuation study required 
- Af>0,12 Valuation study required 

 
Select the command and in the window "Characterization according to the influence of faults" 
define the fault in the members and/or nodes. 
Enter the date of issue of the construction permit. 

 
Members are displayed by level with their physical and mathematical number and aside, in case 
of failure, select one of the descriptions as detailed in 

the corresponding F.E.K., which opens as a pdf file, by pressing the 

 

After you have finished the description, press the button to see the summary 
results by level, at the bottom of the window 
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Selecting the command  opens the .txt file with detailed results of the tests per 
floor. 

 

 
OBSERVATION: 
In cases where there is a requirement for the preparation of rehabilitation studies for 
earthquake-affected buildings (Af>0.12), then the corresponding Acceleration Range for the 
Design of Repairs should be determined, in accordance with the relevant F.E.K. 
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 Scenarios  
 

 

Select select Analysis EC-8_Greek and Pre-Check 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) 

 

All of the following applies to EC-8_Greek for both the Static Pre-Control and Dynamic Pre-
Control types and is therefore described once for both. 

 

 
OBSERVATIONS: 

 The EC-8_Greek Pre-Control (Static & Dynamic) scenario refers to the CAN.EPE. 
 The type Pre-Control (Static & Dynamic) is only meaningful in the EC-8_Greek analysis 

 
The two types of analysis scenarios "Static Pre-Check" and "Dynamic Pre-Check" are two 
preliminary elastic analyses in order to examine whether the criteria set by the CEE for the 
application of an ELASTIC (static or dynamic) analysis for the assessment and redesign of the 
structure are met. 

Specifically, among other things, the inadequacy indices "λ" are calculated, which give a first 
picture of the building's resistance to earthquake (CEE §5.5.1.1). The morphological regularity of 
the building is also examined (CEE §5.5.1.2): 

A prerequisite for running all analysis scenarios with Type Pre-Check 
(Static & Dynamic), are: 

• the existence of armaments; and 

• the calculation of the corresponding strength moments. 
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CEE §5.5.1.1.1 Structural element deficiency index 

 
In order to determine the magnitude and distribution of the inelastic behaviour requirements in 
the primary load-bearing structures elements of the structure bearing the seismic 
actions, a preliminary elastic analysis of the building is required in order to calculate for each of 
its elements the ratios ('indices of inadequacy') 
λ = S / Rm, (5.1) 
where S is the intensive magnitude (moment) due to the actions of the seismic combination 

(§4.4.2), where the seismic action is taken without reduction (the elastic spectrum of EC 8-1 is 

used), while Rm is the corresponding available resistance of the element, calculated the basis of 

the average values of the strengths of the materials (see §5.1.4). 
The λ ratios will be calculated, both for valuation and for redesign, on each primary load-bearing 
element. The highest λ ratio for an individual element on a floor (the most overloaded) will be 
considered a critical λ ratio for the floor. 

CAN.EPE §5.5.1.2 Morphological regularity 

 
The scope of each method mentioned in §5.1.1 depends on the morphological characteristics of 
the building, which influence its behaviour under seismic actions. The building is considered to be 
morphologically normal when the conditions listed in EC 8-1 are met. 

 
The EIA sets specific requirements for the application of Elastic Static (EC-8_Greek Elastic Static) 
and Elastic Dynamic (EC-8_Greek Elastic Dynamic) analysis 
In addition, the EIA sets conditions for the application of the pushover analysis, which in order to 
be applied, the influence of the upper eigenmodes must not be significant (EIA §5.7.2 (b) 
INFLUENCE OF THE UPPER PROPERTIES). 
(see §Control of the influence of the higher idioms) 

§5.5 For performance level A, the elastic static analysis (EC-8_Greek Elastic Static) 

may be applied without the conditions in § 5.5.2. 
 

§5.5.2 Conditions of application (Elastic Static Analysis)(EC-8_Greek Elastic Static) 

 

For the elastic methods there is no 
question of conditions of 
application relating to the level of 
confidence in the data. 

α. The application of the static elastic method is 
permitted (for performance levels B or C, see § 5.5) 
when all of the following conditions are met: 

 (i)   For all the main elements λ≤2.5, or for one or 
more of them   λ>2.5   and      building   
is 
morphologically normal. 

 (ii) The fundamental eigenperiod of the 
building T0 is less than 4 Tc or 2s, (see EC 8-1). 
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As a criterion for this condition, in 
the case where the bulkhead is not 
deformable, the rule may be used 
that the relative floor arrow on 
either side of the building shall not 
exceed 150% of 
through the relative arrow. 

(iii) The ratio of the horizontal dimension on one 
floor to the corresponding dimension on an 
adjacent floor does not exceed 1.5 (excluding the 
top floor and appurtenances). 

As a criterion for this condition, 
the rule may be used that the 
average relative arrow of a floor 
(excluding appendages) shall not 
exceed 150% of the relative arrow 
of the underlying 
or the floor above. 

(iv) The building does not exhibit a strongly 
asymmetrical distribution of stiffness in plan view 
on any floor. 

 
§5.6.1 Conditions of application (Elastic Dynamic Analysis) (EC-8_Greek Elastic 

Dynamic) 

 

For the elastic methods there is no 
question of conditions of 
application relating to the level of 
confidence in the data. 

α. The scope of the dynamic elastic method is 
defined by the condition that for all principal 

elements λ≤ 2.5. or for one or more of them λ > 
2.5 and the 
building is morphologically normal. 

For the reasons for providing for 
this possibility see the comments of 
the 
§5.5.2β. 

β. Notwithstanding the validity of the conditions in 
the previous paragraph, but provided that there is 
no substantial damage, the dynamic elastic 
method may be used for the purposes of valuation 
(only). In this case the coefficients 
security   simulation cSd

 provided 
in § 4.5.1 shall be increased by 0,15. 

 
IMPORTANT OBSERVATION: 

 However, for both methods, it gives the possibility to apply the Elastic methods only for 
valuation purposes, provided that the factor of the permanent loads γsd is increased by 
0.15. (4.5.1d) Also, according to Chap. 5, and as far as elastic analysis, static or dynamic, 
is concerned, its application is permitted, for valuation purposes only, irrespective of the 
validity of the application conditions (see §§ 5.5.2.b and 5.6.1.b), if the γSd factors in this 
§ 4.5.1 are augmented by 0.15 (i.e. γSd,ελ.= γSd+ 0.15). ) 

 
• So in the Analysis section, New, define a preliminary analysis scenario (pre-test) either 

static or dynamic (EC-8_Greek Elastic Static or Dynamic), the 



CHAPTER 8B 'ANALYSIS' 

18 

 

 

which will be run with an elastic spectrum and will perform all the checks for the 
analysis selection criteria, based on the above. 

 

• In Members the Multipliers are automatically updated and filled with corresponding 
coefficients respectively: 

 

 
Note that for this scenario, the stiffnesses of the elements are adjusted based on Table C4.1 of 
CANEPE. 

 

• In the Loadings, for G, set the unit to LC1 (permanently) and for Q, set the unit to 
LC2(mobile) and press the Update button. 
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• With either the EC-8_Greek Static Pre-Check scenario active, or the EC-8_Greek scenario 
Dynamic Pre-Check, 

 

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

 

 
• To set the parameters for either the EC-8_Greek Pre-Check Static or EC-8_Greek Pre-

Check Dynamic scenario, the dialog box will have the following format: 
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Where you set the parameters as you would for an EC8 scenario. 

• The response spectrum for either EC-8_Greek Pre-Control Static or EC-8_Greek Pre-
Control Dynamic scenario must be Elastic. 

 

Pressing the "CAN.EPE" button displays the following dialog box, similar to the one of the Elastic 
analyses of the CANEEPE described in the previous chapter, except that the fields concerning only 
the scenarios of the elastic static or dynamic analysis are inactive here. 



CHAPTER 8B 'ANALYSIS' 

21 

 

 

 
OBSERVATION: 
Especially for the pretest scenario, the 
choice of how to calculate the shear length 
Ls does not affect the results. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3h revision of the EIA: 

• The gg depends on the geometry and 

• The cRd from the worst SDS between material and details. 
So in the four scenarios of the CANPE of the elastic analysis, in the context of a dialogue that 
is displayed with the CANOPE button, all three SIDs are now displayed 

 

 

• Select: 
For each Data Reliability Level 
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Extent of Damage 

The γsd factor is automatically calculated based on the corresponding option, 

 

The value 0 in the field 

means that the coefficient will take the value based on table .4.2. of the EIA. 

If you want your own value, enter a number and it will be added up to the value provided by the 
table. Calculations are made based on the resulting sum. 
Where more precise data are not available, cSd values according to following Table may be 
used. 

Table S 4.2: Values of the cSd coefficient 
 

Intense and 
extensive damage 
and/or interventions 

Light and 

localised 

damage 
and/or interventions 

Without damage 

and without 

interventions 

γSd =1,20 γSd =1,10 γSd = 1,00 

See. See also Annex 7D on damage and deterioration. 
 
 

Then, select the command FRAME 
 

The EIR provides a minimum tolerable target based on the building's significance category 
based on the table below: 
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3h revision of the 2022 EIA. 

 

In the new EIA, more seismic hazard categories are introduced (9 in total from 2 before), the 
term seismic class is introduced, as well as a new method of assessment and redesign (which can 
be followed as an alternative to the one in force until now). 

Seismic class is the maximum rating or redesign target for a given level of performance. It is 
derived from the combination of performance level and αg rate. 
The seismic classes for performance level B are considered as basic seismic classes. 

 

Based on the above table we can summarize that my level of performance determines m, q 
(elastic) and θu (inelastic) and my return period and exceedance probability determines the 
seismic acceleration αg. 

The three valuation targets (or the three seismic classes) for a 10% earthquake are still called A1, 
B1, C1 and have a factor of one but the targets for a 50% earthquake are now called A3+, B3+, 
C3+ and have a factor of 0.45 (from 0.53 previously). Still the two basic seismic hazard categories 
are no longer 10% and 50% but 10% with a factor of 1 and 30% with a factor of 0.60 (the two 
lines in bold in the table). 

 
In the parameters of the 5 scenarios related to EIS there is now a new field for the ground 
acceleration that will be calculated and used based on the above table. 

Going to the framework  
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We select the seismic hazard category with the corresponding triad of seismic classes and the 
factor by which the initial reference ground acceleration will be multiplied in order to obtain the 
ground acceleration of the CANEPE 

 

or the default 10% or 30% which automatically sets the Target: 

 
and returning to the initial parameters of the scenario in the field of ground acceleration 
CAN.EPE. 

 
 

we see the value of the ground acceleration as it was calculated previously and as it will be used 
in the execution of the scenario for the calculation of the seismic action. 
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It is also noted that the γi used for the calculation of the seismic action always becomes 1 (from 
0.8 which was before for the specific importance category) based on the following paragraph of 
the CANEPE. 

 

 

 
The script is now ready to run without even needing a spectrum update. 
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Select select Analysis EC-8_Greek and Type Elastic Static 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) 

 
 

All of the following applies to EC-8_Greek for both the Elastic Static type and the 
Elastic Dynamic and therefore described once for both. 

• In Members the Multipliers are automatically updated and filled in with the 

corresponding coefficients for  respectively: 
 

• In the Loadings, for G, set the unit to LC1 (permanently) and for Q, set the unit to 
LC2(mobile) and press the Update button. 
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• With either the EC-8_Greek Elastic Static scenario active, or the EC-8_Greek scenario 
Elastic Dynamic, 

 

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

 

• To set the parameters for either the EC-8_Greek Elastic Static or the EC-8_Greek Elastic 
Dynamic scenario, the dialog box will have the following format: 
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Where you set the parameters as you would for an EC8 scenario. 
 

 
• By pressing the "CAN.LTD" button the following dialog box appears 
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• In the "Calculate constant LS shear length value" option you specify: 
- if the shear length of the elements will be calculated with a fixed value based on the length 
as provided for by the CANEP* (ticked) 
- or whether it will be calculated on the basis of the resulting intensive quantities, where 
Shear Length = M/V at the end section of the element, i.e. the distance of the end section 
from the zero point of the moments. 

 
As far as shear length is concerned, the method of calculation is important, both for the 
classification of the elements into plastic and sandy and for the method of calculation of local 
plasticity indices where the calculation of θy and θu is required. 

 
3h revision of the EIA: 

• The gg depends on the geometry and 

• The cRd from the worst SDS between material and details. 
So in the four scenarios of the CANPE of the elastic analysis, in the context of a dialogue that 
is displayed with the CANOPE button, all three SIDs are now displayed 

 



CHAPTER 8B 'ANALYSIS' 

30 

 

 

 

• Select: 

For each Data Reliability Level 

 

 

• Extent of Damage 

The γsd factor is automatically calculated based on the corresponding option, 

 

 

• The value 0 in the field 
means that the coefficient will take the value based on table .4.2. of the EIA. 
If you want your own value, enter a number and it will be added up to the value provided by the 
table. Calculations are made based on the resulting sum. 
Where more precise data are not available, cSd values according to the following Table may be 
used. 

 

 
IMPORTANT OBSERVATION: 
The csd coefficient is automatically calculated based on the corresponding option, but because 
the CAN.EPE. gives the possibility to select the elastic analysis regardless of the criteria AND ONLY 
FOR ASSESSMENT, provided that the csd is increased by 0.15, there is a field "Increment 
coefficient", where you can enter the value you wish. 

• Method of Calculation - Analysis / Performance 

The next field concerns the choice of the type of elastic analysis (global index 
behaviour (q) or local ductility indices (m)) for each level of performance. 

• For performance level A, the m method is not applicable. 



CHAPTER 8B 'ANALYSIS' 

31 

 

 

• The choice of method (m) assumes an elastic response spectrum, whereas the method 
(q) assumes a design spectrum with modified seismic coefficient 
behavior (q). 

• The following fields relate to parameters for method q. 
 
 
 
 

 
• The following figure of the parameters is shown when the method of the global index 

of behaviour (q) for performance level B is selected. 
 

 

 
Then, select the command FRAME 

 
The EIR provides a minimum tolerable target  on the building's significance category based on 
the table below: 

 

 
3h revision of the 2022 EIA. 

 
In the new EIA, more seismic hazard categories are now introduced (9 in total from two before), 
the term seismic class is introduced, as well as a new 
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a method of evaluation and redesign (which can be followed as an alternative to the current 
method). 

 
Seismic class is the maximum rating or redesign target for a given level of performance. It is 
derived from the combination of performance level and αg rate. 
The seismic classes for performance level B are considered as basic seismic classes. 

 

Based on the above table we can summarize that my level of performance determines m, q 
(elastic) and θu (inelastic) and my return period and exceedance probability determines the 
seismic acceleration αg. 

 
The three valuation targets (or the three seismic classes) for a 10% earthquake are still called A1, 
B1, C1 and have a factor of one but the targets for a 50% earthquake are now called A3+, B3+, 
C3+ and have a factor of 0.45 (from 0.53 previously). Still the two basic seismic hazard categories 
are no longer 10% and 50% but 10% with a factor of 1 and 30% with a factor of 0.60 (the two 
lines in bold in the table). 

In the parameters of the 5 scenarios related to EIS there is now a new field for the ground 
acceleration that will be calculated and used based on the above table. 

 

Going to the framework  

We select the seismic hazard category with the corresponding triad of seismic classes and the 
factor by which the initial reference ground acceleration will be multiplied in order to obtain the 
ground acceleration of the CANEPE 
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or the default 10% or 30% which automatically sets the Target: 

 
and returning to the initial parameters of the scenario in the field of ground acceleration 
CAN.EPE. 

 
 

we see the value of the ground acceleration as it was calculated previously and as it will be used 
in the execution of the scenario for the calculation of the seismic action. 
It is also noted that the γi used for the calculation of the seismic action always becomes 1 (from 
0.8 which was before for the specific importance category) based on the following paragraph of 
the CANEPE. 
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The script is now ready to run without even needing a spectrum update. 



CHAPTER 8B 'ANALYSIS' 

35 

 

 

 

 

Assuming we are in zone III, so 0.36 and importance I 

 
The minimum valuation target, based on the table above, is C2. We then 

select .  
 

In the context of 
dialogue 

I choose the triad A2, B2, C2 
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The program calculated the new acceleration 0.36*0.60= 0.216 and in the return period and in 
the probability of exceedance it wrote the data of the specific seismic hazard category. In this 
example it is 30% and 135 years. 

Method m (for performance levels B & C) 
 

In the parameters I define the usual m calculation method (only for performance levels B & C) 
 

And returning to the initial parameters of the scenario in the field of the ground acceleration 
CAN.EPE. 

 

I see the value of the ground acceleration 0.216 as it was calculated previously and as it will be 
used in the scenario run to calculate the seismic action. Note also that the γi used for the 
calculation of the seismic 
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action always becomes 1 (up from 0.8 previously for this importance category) based on the 
following paragraph of the CANEP. 

 

 
The script is now ready to run without even needing a spectrum update. 

 
 

Method q (for performance levels A & B & C) 
 

The final value to be used in the spectral acceleration is ag/q*. q* is the coefficient 
of Table 4.1 times q' . 

 

q' is obtained from Table 4.4 : 
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This gives q*. 
Note here that the user does not need to calculate anything. 
The program does this on its own when we select CANPE, e.g. 

 
and then set the elastic parameters. Then the 
program returns the value of q*. 
We conclude that the program automatically 
divides the spectral acceleration by q*. 

 
 
 
 
 
 
 
 
 
 
 

 

In the dialog box  I select the triad A2, B2, C2 
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The program calculated the new acceleration 0.36*0.60= 0.216 and in the return period and in 
the probability of exceedance it wrote the data of the specific seismic hazard category. In this 
example it is 30% and 135 years. 
And returning to the initial parameters of the scenario in the field of the ground acceleration 
CAN.EPE. 

 
I see the value of the ground acceleration 0.216 as it was calculated previously and as it will be 
used in the scenario run to calculate the seismic action. 
It is also noted that the γi used for the calculation of the seismic action always becomes 1 (from 
0.8 which was before for this importance category). 
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CAN §5.7.2 (b) INFLUENCE OF THE HIGHER IDIOMORITIES 

A further check is contained in paragraph 5.7.2(b) of the EIA and concerns the influence of the 

higher eigenmodes. 

The CAN states that for pushover to apply, the influence of the higher eigenmodes must be 
insignificant. 
The criterion for assessing how significant the influence is is as follows: 
In order to check this condition, an initial dynamic elastic analysis is required where the seismic 
shear stress is calculated, for each floor and for each direction of the earthquake, once for those 
eigenmodes that activate at least 90% of the building mass and once for the fundamental (per 
direction) eigenmodes. 

OBSERVATIONS 
The influence is considered significant when, even on one floor and in one direction, the ratio of 
the intersection of several eigenmodes (Vall) to the intersection of one eigenmodes (V1) is 
greater than 1.3. 
This criterion was only incorporated in the Dynamic analysis scenarios. The 
results are shown in three locations: 
In the graph within the analysis by selecting "Upper Eigenmode Influence Check" 

 

 
As tabulated results by selecting "Seismic Action" 
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Selecting the command  displays the results of the upper eigenmodes influence test. 

 

So if this ratio is greater than 1.3, even at one level and in one direction, pushover can still be 
performed, but an elastic dynamic analysis (with seismic action calculated either from the EC8 
design spectrum or from acceleration time histories) must be performed in parallel, using either 
method (m) or method (q). 

 
In this scenario, an increase of these rates by 25% is allowed. 
So of the two scenarios that will be run (pushover and dynamic) the worst-case outcomes should be 
taken. 
This increase of the coefficients is done by user through the new parameter in the method 
selection dialog box 
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By checking the corresponding box. For method (q) the result is immediately shown in the q 
shown in the parameters 

 

 
while for (m) the augmentation is internal. 

 
To summarize for the influence check of the upper eigenmodes the procedure is to check the 
influence criterion and when it is not met (ratio > 1.3) then in addition to the pushover an elastic 
dynamic should be performed by checking the 25% increment. 

 
 

Based on the above criteria, therefore, inelastic (pushover) or elastic (static or dynamic) is 
applied. 
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Select select Analysis EC-8_Greek and Type Elastic and press the New button. 
 

 
The EC-8_Greek Anelastic scenario refers to the EIA. 
Any other analysis of the EC-8_(Italia, Cyprus, Austria) and type Anelastic refers to the 
corresponding appendix of the EC-8. 
The EC-8_General Anelastic scenario refers to the GENERAL EC-8 (without the state appendices). 

 

 

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

A prerequisite for running all analysis scenarios with Type Inelastic, 
is: 

the existence of armaments; and 

the calculation of the corresponding strength moments. 
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• In the Loadings, for G, set the unit to LC1 (permanently) and for Q, set the unit to 
LC2(mobile) and press the Update button. 
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With the EC-8_Greek Elastic script active , 
 

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

 

The process is executed sequentially, either automatically with the Automatic Process or 
selectively by choosing the keys one by one. 
In summary, the procedure is carried out as follows: 

• Calculation of masses and stiffnesses. 

• Performing a static analysis to calculate the intensities of permanent and 
mobile loads   required to start the successive analyses of the 
pushover. 

• Performing a corresponding dynamic with the EC8 elastic design spectrum to calculate 
the eigenmodes and target displacement. 

• Performance of Pushover analyses 

Before performing the procedure, the value of the coefficient of the mobile loads ψ2 must be 
set. 

 The default value is ψ2=0.30. 
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In the 'Procedure' only the vertical loads, i.e. the permanent G and the mobile Q loads for the 

combination γG G+ψ2Q (where γG depends on the SWD), are applied in order to determine 
the initial stress of the structure. 
The coefficients of the vertical loads are shown in the following combination (where γG depends 
on the SWD). 

 

Subsequently, successive elastic analyses are performed where at each step the external 
horizontal seismic loads are imposed, which it is emphasized that they remain constant (i.e. their 
value does not change) in all analyses in the case of the orthogonal or inverted triangular 
distribution. Thus, according to the acting flexural stress and the corresponding available flexural 
strength in the members, the degree of static indeterminacy of the beam is continuously reduced 
by the creation of plastic joints, until finally the beam is transformed into a mechanism. 
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Especially for a Static Inelastic analysis scenario, whether EC-8_General or EC-8_Greek Inelastic 
(EC-8_Greek Inelastic), the inertial multipliers (Members) 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. 

There are separate options within the "Members" for 
Concrete and M.I.P. 

 
 
 
 
 
 
 

 

 

OBSERVATION: 
 Then, in the parameters of the inelastic analysis, you can specify whether these values 

will be maintained with unit coefficients at all stages of the process or whether they will 
be reduced at each step, starting of course from 
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the whole original values. Impairment can be done either at the beginning of each step, 
or after the plastic joint has been created. 
For the M.I.P. masonry, the Home is always taken regardless of the from option. 

To set the parameters of the EC-8_Greek Anelastic scenario, the dialog box will have the 
following format: 

 

In the above EC-8 - Pushover configuration dialog box, the definition of the parameters in the 
two red rectangular boxes is the same as in the EC-8 elastic scenarios. 

 
OBSERVATION: 

• It is important to note that, according to CAN.EPE, the response spectrum be Elastic. 
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• In the "XZ Levels" section 

 
 
 
 

 
We define from which level to which level the horizontal seismic load will be applied. It is 
proposed that the upper level be defined as the last full level (not staircase ends). This level will 
include the control node, which will be either the bulkhead node or another node on the outer 
perimeter of the building. The option 'Check for plasticisation below the reference level', when 
ticked, takes into account as possible locations for plastic joints also elements below the 
reference level. 

• In the section "Seismic Combinations" 
 
 
 
 
 
 
 
 

 
We define the combinations for which inelastic analyses will be performed. Each combination 
means that a seismic force will be applied in the specific direction (x or z) with a factor of 1 and 
a seismic force in the transverse direction with a factor that you specify in the "Transverse load 
factor" field. 
The default value is 0.3. 

 
We also determine the type of distribution of the seismic force along the height of the building 
(triangular or rectangular). The CANPE requires both seismic distributions. 

Also, if we want to take into account, in addition to the seismic forces, moments resulting from 
the accidental eccentricities, then we activate the fields "Accidental eccentricities Eh and Ez". 

• "Select Base Cutting Force from Design Spectrum" when checked, uses as base 
cutting force the one calculated by the dynamic analysis. 

 
OBSERVATION: 

 Selecting all combinations with the random eccentricities produces a total of 64 
combinations which means 64 inelastic analyses resulting an increase in vector 
resolution time. 
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In the section: 

 

• Where "Control node", we define the number of the control node on the basis of which 
the resistance curve will be calculated. 

 

• In the option "Active Wall Fillings" we select whether we 
want to take into account in the analysis the wall fillings that we have included in our 
construction. 

• In "Number of steps", we specify the maximum number of steps (analyses) that each 
inelastic analysis will perform. Pushover is an iterative process that is terminated, when 
no other limit is set, as soon as the operator 
turned into a mechanism. The number of steps is an upper maximum limit in order to 
avoid too many steps before the vector becomes a mechanism. The default value is 200. 

• The "Maximum movement" option as a percentage (%) of the total height of the 
building is second way set an upper limit on the number of steps before the carrier 
becomes a mechanism. The process stops as soon as the maximum movement 
of the control node exceeds this percentage. The default value is 3% of the total height 
of the building. 

• The next parameter "Lambda range (%)" refers to the load factor λ. At each step, the 
load factor λ and the minimum value shall be calculated for each element 
of all the structural elements determines the one on which the plastic joint will be 
created. With a default value of 0 in this parameter, the program selects a minimum 
value, i.e. only one element, even if there are values from other elements that are very 
close to it. Setting a value other than 0 e.g. 10% means that any λ values that are less 
than or equal to the minimum value λ plus 10% will be taken into account in this step, 
resulting in more than one plastic joint being created at the same time. 

• Assume that in the first step of the pushover the minimum value λ is 1 and corresponds to a 
the specific structural element on which the plastic joint will be created. By 
setting a value of 10% in this parameter, in elements with λ values from 1 to 1.1, plastic 
joints will also be created in them, simultaneously with the first element. 
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• In the "Calculate constant LS shear length value" option you specify: 
if the shear length of the elements will be calculated with a fixed value based on the 
their length in all steps, as prescribed by the CANEP* (ticked) 
or whether it will be calculated at each step of the inelastic analysis on the basis of the 
resulting intensive quantities, where Shear Length = M/V at the end section of the 
element, i.e. the distance of the end section from the zero point of the moments. 

• The parameter "Active stiffness" concerns the way of calculating the stiffnesses of the 
elements of the structure. The first step of the inelastic analysis calculates the intensive 
quantities from the permanent and mobile loads of the structure. The stiffnesses that 
taken into account for these quantities are multiplied by the coefficients specified in the 
scenario parameters in the "Members" option. 

 

 
In the second step of the inelastic analysis where the seismic load is applied, the program now 
gives three possibilities for this calculation: 

• Home : The stiffnesses of the elements will be maintained with unit factors in all steps of 
the process. 

• Calculation at each step : The CANEE provides at each step of the pushover one 
reduction of stiffness. This option recalculates at each step, regardless of 
whether or not a plastic joint has been created, the stiffnesses based on the provisions 
of the CANEPE. The value of the stiffnesses to which the impairment is applied is the 
original value and not the impaired value applied only in the first step. 

• After the plastic joint : This option is the same as the previous one with the 
difference that the impairment takes place after the plastic joint has been created. Until the 
step this element retains the rigidity of the first step. 

 
OBSERVATION: 

 For the M.I.P. masonry, the Home is always taken regardless of the from option. 
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• In the "Data Reliability Level" option, you select the corresponding SDSs. 
 

for the existing building according to the 
provisions of the CEE. This choice affects the 
coefficient of permanent loads γg on the basis 
of which the building will be solved. 

 
 

 

• Finally, by activating the option "2nd Order Influence Check (i)" 

 we choose to perform the relevant check. 

 
Then, select the command FRAME 

 
The EIR provides a minimum tolerable target  on the building's significance category based on 
the table below: 

 

 
 

 
3h revision of the 2022 EIA. 

In the new EIA, more seismic hazard categories are introduced (9 in total from 2 before), the term 
seismic class is introduced, as well as a new method of assessment and redesign (which can be 
followed as an alternative to the one in force until now). 

 
Seismic class is the maximum rating or redesign target for a given level of performance. It is 
derived from the combination of performance level and αg rate. 
The seismic classes for performance level B are considered as basic seismic classes. 
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Based on the above table we can summarize that my level of performance determines m, q 
(elastic) and θu (inelastic) and my return period and exceedance probability determines the 
seismic acceleration αg. 

The three valuation targets (or the three seismic classes) for a 10% earthquake are still called A1, 
B1, C1 and have a factor of one but the targets for a 50% earthquake are now called A3+, B3+, 
C3+ and have a factor of 0.45 (from 0.53 previously). Still the two basic seismic hazard categories 
are no longer 10% and 50% but 10% with a factor of 1 and 30% with a factor of 0.60 (the two 
lines in bold in the table). 

 
In the parameters of the 5 scenarios related to EIS there is now a new field for the ground 
acceleration that will be calculated and used based on the above table. 

To start with, this field always has the same value as the initial ground acceleration of EC8- 1 to 
be used as the reference acceleration (ag,ref). 

 
For the pushover: 

 

Going to the framework  
 

We select the seismic hazard category with the corresponding triad of seismic classes and the 
factor by which the initial reference ground acceleration will be multiplied in order to obtain the 
ground acceleration of the CANEPE 
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or the default 10% or 30% which automatically sets the Target: 

 
and returning to the initial parameters of the scenario in the field of ground acceleration 
CAN.EPE. 

 
 

we see the value of the ground acceleration as it was calculated previously and as it will be used 
in the execution of the scenario for the calculation of the seismic action. 



CHAPTER 8B 'ANALYSIS' 

55 

 

 

It is also noted that the γi used for the calculation of the seismic action always becomes 1 (from 
0.8 which was before for the specific importance category) based on the following paragraph of 
the CANEPE. 

 

 

 
The script is now ready to run without even needing a spectrum update. 



CHAPTER 8B 'ANALYSIS' 

56 

 

 

 

 
 

 
The new method of valuation and redesign that can be followed as an alternative to the one 
analysed above and applicable until now. This method applies only to buildings of importance I 
and II and only for the basic seismic class B. 

Thus for buildings of importance I and II it follows: 
 

1. wasuntil now with the PA2.1 table, i.e., whatever class your building belongs to, you 

must meet the minimum requirements of the table. 
 

2. The new possibility given to you by the PA2.2 table where, after determining 

the basic seismic class to which your building belongs, it is enough to go up one 

basic seismic class and this class must be higher or at least equal to the 

minimum of the PA2.2 table, but after going up one class. 
 

The above will be understood with an example 
 

EXAMPLE 
Building after 1995 Significance II 

 
1. I do not specify its seismic class (I am not interested) and I am pursuing the 

minimum evaluation or redesign target C1 (as it was until now) 
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2. I identify the existing basic seismic class which is, for example, B2. 

I need to move up at least one class, i.e. go to B2+ and I need to 

is higher than minimum of table PA2.2, which for our example is B2+ but improved by one 

class, i.e. B1. So the target is B1. 
 

 

 
Comparing the two cases and assuming approximately that B and C classes diagonally are 
approximately the same, C1 corresponds approximately to B2+. So the second method will give 
me less favourable results than the first. 
In general, the second, new method favours older and weaker buildings while the existing 
method favours newer ones. 

 

 

 
For the second method in which the determination of the basic seismic class is initially required, 
the designer can initially by testing and selecting one by one the basic seismic classes (those 
corresponding to the B level of performance) to determine the class of the building, i.e. the 
seismic action for which the existing reinforcement is sufficient and all the checks according to 
CEE.EPE. 
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An automatic procedure was therefore created in the program, during which the designer first 
selects as active the scenario on the basis of which analysis scenarios corresponding to the basic 
seismic classes will be automatically reproduced, i.e. scenarios which will have the same 
parameters as the basic scenario and with the only difference from it being the spectral 
acceleration, which varies depending on the seismic class. 
The dialog box for this function is opened by pressing the "Seismic Class" button 

 
Warning: before using the command you must ensure that the scenario is active, which will form 
the basis of the automatic generation of the scenarios for the basic seismic classes that we will 
see later. 

 
The following dialog box appears in its original form 

 

The red box shows the name of the scenario that will be the basis for the creation of the 
scenarios. 
The function of the dialogue window is twofold: Automatic and "manual". 

• Let's first look at the Automatic mode: 
You choose for which basic seismic class(es) you want to create scenarios 
by checking the corresponding options (one, several or all) 
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Then press the button 
The program automatically creates the corresponding scripts for the options you have checked. 

 
The name of each scenario is the name of the base scenario with the addition of the respective 
base seismic class at the end. 

 
Then selecting the button 
the program automatically runs the scenarios and displays next to each scenario with "YES" or 
"NO" the capacity of the beam in bending "K", shear "D" and overall (first column, untitled). 
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OBSERVATIONS: 

• If you do not want to run all scenarios from the beginning, start by running only the 
scenario of the lowest seismic class B4, and if this scenario is sufficient, 
you start to climb. If B4 is not sufficient, there is no point in performing the rest. 

• In the above example there is no adequacy for any basic seismic class 
so that its basic seismic class is determined on the basis of the minimum basic seismic class 
seismic class of the building in the following table 

 

That is, depending on the year of manufacture, one class above the one indicated. In our 
example, if the building is built after 1995, the table indicates B2+ so the redesign of the 
building will be for B1+. 

• The above procedure can be used for elastic static and dynamic scenarios as well as for 
inelastic analysis. 

• Finally, the manual way of using this feature is that you have the option, from the list of 
scenarios that appear in any basic 
seismic class to select any CAN.EPE. scenario of elastic or inelastic analysis, run it and see 
briefly if there are failures in bending and/or shear without having to refer to the detailed 
printout of the adequacy ratios or the colour gradations. 
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1.3.2.1 Elements of Resilient Structural Analysis in load-bearing masonry buildings simulated 
by the Equivalent Frame Method 

 
The simulation of load-bearing masonry with finite surface elements is the most accurate method 
but it is not suitable for the inelastic analysis of the structure. In this case, the MIP simulation 
method is recommended. 
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Calculation of Targeted v: The field refers to : Masonry members / Other 
members 

(concrete, metal) 

 
Selection of Capacity Curves with Residual strength after lamination Falling 
Branches 

The following concepts are mainly related to masonry using the Equivalent Frame Method 
• With gradual loss of strength 

It means the creation of "descending branches" (necessary for masonry) 
Explanation: The 1st curve starts and stops when a limb becomes Red Then, a hinge is 

applied to the limb and the 2nd curve starts. 
• Maximum number of curves 
The maximum number of downward branches to be created is set 
• Percentage Vmax for curve 

The range for calculating the final curve is defined. 
Explanation: Gradually branches (2), (3) and (4) arise and the girder reaches the limit state in 
which the reduction of the base shear is greater than 20% of the maximum base shear that had 
developed in the girder, Vmax It is noted that branch 
(4) which is entirely below the 20 % limit shall not be included in the final capacity curve of the 
structure, which shall be completed at the last point of curve (3). 

 
• Plastic joints at both ends Means the creation of a plastic joint at the other end of the 
member (necessary for masonry) 

 
-Remaining strength: 
It means that a residual strength at the end of the failed member will be taken into account, 
-with lower resistance Vres, but 

-with a larger θmax 
 

More about the Equivalent Frame Method in Manual F. Masonry with the Equivalent 

Frame Method 
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1.3.2.2 Elastic Dynamic Analysis of load-bearing masonry using the Equivalent Frame 
Method 

 

In the analysis parameters of an EC8 - Greek Elastic Dynamic scenario the parameters of the KADET can be 

set by pressing the corresponding button. 

The following options are displayed: 

 
There you set the data confidence level, as well as the extent of the damage for the calculation 
of gEd. 
In the calculation method of the analysis you have the options of global behaviour index q with 
performance levels A-C, as well as local ductility index m for levels B and C. 
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Notes: Local plasticity index options can ONLY be applied to MIP and not to finite surface 
element modeling. 

Once the above is completed, then the spectrum and the q-indices are automatically updated. 
 

Note that in order to update the analysis data in the sizing, it is necessary, in addition to saving 
the combinations, to press the "Check" button. 

 
 
 

 

In SCADA Pro the color gradation has been added to the Analysis for the adequacy purposes 
related to the valuation according to CAN.EPE. 
Right-clicking on the desktop displays the following menu: 

 

 
and selecting Show Color Gradients depending on the analysis scenario that is active displays the 
corresponding sizes. These sizes are then analysed divided into two categories: 
Elastic analysis scenarios 
Elastic Static 
Elastic Dynamic 
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Static pre-testing 
Dynamic pre-testing 

 
Anelastic analysis scenario 
All the ratios shown in the illustrations below are corresponding ratios printed in the issue. 
Let's take a closer look at the above cases: 

 
 
 
 
 
 
 
 

 

 

• Beams 
As regards the beams, two values shall be calculated for the deficiency indices λ at the beginning and 
at the end of the beam member: 

• Inadequacy indicators λ (Bending) for positive torque (+) 

• Inadequacy indicators λ (Bending) for negative torque (-) 

• Deficiency indices λ (Bending) Max (the maximum of the two above) 
Data behaviour 

• Indicators of inadequacy λ (Shear) for Ved/Vrdmax ratio 

• Indicators of inadequacy λ (Shear) for Ved/Vrd ratio 

• Indicators of inadequacy λ (Shear) Max 

• Pillars 
For columns, two values shall be calculated for the deficiency indices λ in 
the beginning and end of the member of the pillar: 

• Inadequacy indicators λ (Bending) for positive torque (+) y 

• Inadequacy indices λ (Bending) for negative torque (-) y 

• Inadequacy indicators λ (Bending) Max y (the maximum of the two above) 

• Inadequacy indicators λ (Bending) for positive torque (+) z 

• Inadequacy indices λ (Bending) for negative torque (-) z 

• Deficiency indices λ (Bending) Max z (the maximum of the two above) 

• Inadequacy indicators λ (Shear) for Ved/Vrdmax y ratio 

• Inadequacy indicators λ (Shear) for Ved/Vrd y ratio 

• Inadequacy indicators λ (Shear) Max y (the maximum of the two above) 

• Inadequacy indicators λ (Shear) for Ved/Vrdmax ratio z 

• Inadequacy indicators λ (Shear) for Ved/Vrd ratio z 

• Deficiency indices λ (Shear) Max z (the maximum of the two above) 
Data behaviour 
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OBSERVATION: 

 A prerequisite for the above reasons to occur is that you have called the Controls after the 
script has been run. When switching between scripts you must always press the 
Combinations button and then "Default". 

 
 
 
 
 
 
 
 
 

 
EXAMPLE: 
In the example below with the Dynamic Pre-Check script active, on the desktop and select: 

 

the image of the operator is as follows: 
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It should be noted at this point that in the preliminary test scenarios ( Pretest Static and Pretest Dynamic ) 
the limit of λ is 2.5. 

 
 
 
 
 
 
 
 
 
 
 

 
With the Elastic Dynamic scenario active, let's say you want to display for the columns the 
inadequacy indices λ (Shear) for Ved/Vrd ratio z. 

 
Selecting: 

 

 
you will get the following picture : 
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It should be noted that in the Elastic Static and Elastic Dynamic scenarios the limit of λ is 1. 
 
 
 
 
 
 
 
 
 
 
 

In the new version of SCADA Pro, a new dimension, the behavior of beams and columns, has been 
added to the display of color gradients. 

Each end of the beam or the substructure is now painted in red or green depending on whether 
it fails laterally (dominant size is bending) or laterally (dominant size is shearing) according to the 
criteria for the behaviour of the elements provided by the CEE. 
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For the pushover scenario  both beams and columns, two values are calculated for the capacity 
ratios at the beginning and at the end of member: 
Sufficiency ratios in terms of Pushover (2 values, start - end) Element behaviour 
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Reasons for adequacy in terms of Pushover 

 

OBSERVATION: 

A prerequisite for the above reasons to appear is that you have gone through Controls Preview 

located by clicking on the  button: 

 
So having the inelastic analysis scenario active, in the familiar dialogue box by selecting: 
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you will get the following picture: 
 

Follow the same procedure for the columns: 
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and you will get the following picture : 
 

 
In the new version of SCADA pro, a new dimension, the behaviour of beams and columns, has 
been added to the display of colour gradients. Each end of a beam or column is now painted in 
red or green depending on whether it fails laterally (dominant magnitude is bending) or laterally 
(dominant magnitude is shearing) according to the criteria for the behaviour of the elements 
provided by the CEE. 
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OBSERVATIONS : 
 

The direction is disabled which means you cannot select it. However, the ratios are calculated 
internally for each direction and the highest one is taken into account and displayed (as in the 
corresponding printout) 
For performance level A you will not see a reason as a result. You will see either the value 0 
(green) or the value 1 (red). This is because, as is well known, failure at A means a non-zero value 
of the rotation angle of the plastic joint. 
As for the cutting capacity check, here too you do not have reasons but two values, the value 0 
(green) which means that for the given level of performance the cutting capacity has not 
exceeded any of the strengths according to CAN.EPE and the value 1 (red) which means that one 
of the reasons is greater than one. 
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The dynamic analysis using time histories refers to the stepwise solution of 
the equations of motion of the structure and takes into account the variation 
of the response of the structure over time. A load is imposed on the structure, 
which results from the movement of the ground during seismic excitation. This 
load is usually imposed in the form of an acceleration at the base of the 
structure. For this purpose, accelerograms of recorded seismic events are 
used, which contain the value of the ground acceleration at each moment in 
time. 

The implementation of linear dynamic analysis with time histories in SCADA Pro starts with the 
definition of the Analysis Scenarios for the current construction design regulations implemented 
in SCADA Pro (e.g. EC8, CEE 2012). 

Select EC-8_Greek Analysis and Time History Linear Type and press the New button. 

 

 
The EC-8_Greek Time History Linear scenario is no different from the EC-8_(Italia, Cyprus, 
Austria, General) Time History Linear. 

 

• In Members the Multipliers are automatically updated and populated with the EC8 
coefficients. 

A prerequisite for running all analysis scenarios with Time History Linear Type is: 
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• In the Loadings, for G, set the unit to LC1 (permanently) and for Q, set the unit to 
LC2(mobile) and press the Update button. 

 

With the EC-8_Greek Time History Linear script active, 
 

• The Run command opens the window for running the script and by pressing Update 
Data, the commands are activated: 
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The process shown in the above window includes 3 steps: 

• Definition of the parameters of the analysis. 

• Calculation of the masses and stiffnesses of the members of the carrier. 

• Perform dynamic analysis for the selected accelerograms. 
Steps 2 and 3 are performed either sequentially by selecting one by one the keys, "Masses - 
Rigidities" and "Time History", or automatically by selecting the "Automatic Process" button. 

Select to create the detailed results file in the study analysis folder. 
 

The first step in the process that precedes the analysis is the definition of its parameters. The 
definition of the parameters is done through the following window of the SCADA Pro application: 

The implementation of linear dynamic analysis with time histories in SCADA Pro starts with the 
definition of the Analysis Scenarios for the current construction design regulations implemented 
in SCADA Pro (e.g. EC8, CEE 2012). 
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More specifically, in the "Accelerograms" section, the designer selects the directions in which 
the seismic excitation acts, having the possibility to choose from one to three directions by 
selecting the corresponding icon "X", "Y" or "Z". 

 
The user must then enter the corresponding seismic excitation log file through the "Search" 
function. This file must be in .txt format and contain in one column the ground acceleration 
values for each time step. The user must also select the units of measurement of the ground 
acceleration and the time step of the recording. 

Finally, it is possible to display each accelerogram via the "Show" button. 
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In the next section "Rayleigh damping" the designer is asked to select the parameter values for 
the Rayleigh damping register. In particular, the damping coefficient must be defined, as well as 
the two eigenmodes on which this coefficient will be imposed. 
Using these parameters the program calculates the values of the coefficients a and b for the 
Reyleigh damping register. 

 
Finally, the duration of the analysis and the time step to be used must 

be defined. 
 
 
 
 
 

OBSERVATIONS: 
It should be noted that the time duration and the time step of the analysis do not necessarily 
have to be the same as in the accelerogram. 
In the case where the time step of the analysis is shorter than the step of the accelerogram then 
linear interpolation is performed between the two closest points. 
In the case in which the time duration of the analysis is longer than the time duration of the 
accelerogram, then the vector will perform free oscillation for the remaining time. 

 
After completing the input of the parameters, the user is returned to the original analysis run 
window where he can proceed to the next steps. 
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 Results  

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

 

 
The SCADA Pro includes inside it 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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With the Elastic scenario active 

 
 

Press the command Combinations to open the Combinations window and Predefined 
Combinations to create the load combinations. 

 

2.4.1 Combinations of seismic anelastic analysis scenarios 

 
With the Resilient scenario active and therefore the pushover, 

 

Press the Combinations command to open the combinations window, to create the combinations 
of loadings for fixed and mobile only (2 loadings). 



CHAPTER 8B 'ANALYSIS' 

81 

 

 

 

 
 

OBSERVATION: 
The coefficients of G and Q are automatically filled in according to the Data Reliability Level 
selected in Parameters, as long as you select Predefined Combinations. 

 
The coefficients of the required failure combination are filled in and entered (with the 
corresponding name) automatically. 

Then through the parameters of the Anelastic scenario in the section 

"Seismic Combinations" 
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We define the combinations for which inelastic analyses will be performed. Each combination 
means that a seismic force will be applied in the specific direction (x or z) with a factor of 1 and 
a seismic force in the transverse direction with a factor that you specify in the "Transverse load 
factor" field. 

The default value is 0.3. 
 

We also determine the type of distribution of the seismic force along the height of the building 
(triangular or rectangular). The CANPE requires both seismic distributions. 
Also, if we want to take into account, in addition to the seismic forces, moments resulting from 
the accidental eccentricities, then we activate the fields "Accidental eccentricities Eh and Ez". 

 
Then, for the sizing of aid, you should also define the combination and distribution in the "Select 

analysis for aid control" field of the "Controls" command (see 2.2 "Controls") 
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FROM RESULTS OF ELASTIC ANALYSIS 
BY THE METHOD OF CATHOLIC CONDENSITY INDEX (q) BY 
THE METHOD OF LOCAL FLATNESS INDEX (m) 

It automatically opens a file that, for the "active analysis", contains the results of the checks: 
 

Checking the Difference of Masses and Rigidity of Building Stations 
(par.4.2.3.3.3.) 5.1.2. 
Check average relative movement between floor nodes (par.5.5.2a(iii)) Check 
average relative movement by X between floors (par.5.5.2a(iv)) Check average 
relative movement by Z between floors (par.5.5.2a(iv)) And at the end the: 
Critical indicators of structural failure l (paragraph 5.5.2(a)(i)) 

This table summarises the elements that fail and need to be strengthened. 
The above check of the indicators of inadequacy is done in terms of intensive quantities (bending 
moments). 
The program calculates the bending indices λ for all structural elements (flat and flattened). At 
the same time, however, the categorisation of the elements into flat and loose elements is done. 
Based on the CEE, 3 criteria of fishiness are applied and if even one of the 3 is valid, the element 
is defined as fishy and the corresponding inadequacy index λ is calculated based on the shear 
forces. 
This calculation is done regardless of whether the method of analysis is (m) or (q). 

 
A detailed presentation of the failing elements and the analytical results of the sandy elements 
and the flat elements are presented in the prints section below. 
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RESULTS OF THE PRELIMINARY ANALYSIS FOR THE SELECTION OF THE TYPE OF ANALYSIS FOR 
THE VALUATION OF THE CONSTRUCTION 

It automatically opens a for "active analysis". includes the results of the checks: 
 

Checking the Difference of Masses and Rigidity of Building Stations 
(par.4.2.3.3.3.) 5.1.2. 
Average relative movement check between floor nodes (paragraph 
5.5.5.2a(iii)) Average relative movement check by X between floors (paragraph 
5.5.5.2a(iv)) Average relative movement check by Z between floors (paragraph 
5.5.5.2a(iv)) Critical indicators of structural element failure l (paragraph 5.5.2 
a(i)) Morphological Normality (paragraph 5.5.1.2) 
Average floor area deficiency index per direction (paragraph 5.5.5.1.2(c)) 
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In order to open the Anelastic analysis checks, the basic requirement is to select the Mass 
Distribution command after completing the analysis to open the 

. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
OBSERVATION: 
The choice of the button 

 
is necessary to create the necessary prints and controls and to update them after possible 
changes (e.g. bilinearization method, change of spectra, change of parameters, etc.) 

Then, select the "Checks" command and the following dialog box appears: 

Report window and press the button 
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This table gives you, each inelastic analysis that has been performed, the total number of beams 
and columns that are not sufficient IN LIMITS OF LIMITATION, for each performance level. 
In the above example for all inelastic analyses, elements (D: Beams, K: Columns, S: Total) have 
failed in all distributions and combinations for the first performance level (DL), for some 
combinations in the second (SD) and even less in the third (NC). 
In the "Print" column you select which inelastic analysis(s) to include in the study booklet. 

By selecting a line with the mouse and pressing the "Preview Controls" button, the results for the 
specific analysis are displayed in detail. 
Automatically opens a file that, for "active analysis". includes the results of the checks: 

• VERIFICATION OF CARRIER ADEQUACY IN TERMS OF DEFORMATIONS 

• CONTROL OF DIAGRAMMING EFFICIENCY IN LIMITS OF INTERFERENCE for: 
Beams (Type of Analysis - Distribution) 
Poles (Type of Analysis - Distribution) 

• CONTROL OF THE SUFFICIENCY OF THE CUTTING TOOLS 
Beams (Type of Analysis - Distribution) 
Poles (Type of Analysis - Distribution) 

• CHECKING THE ADEQUACY OF WALL FILLINGS IN TERMS OF DEFORMATIONS 
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AFIOTEAEEMATA EaErxnN 

ZENAPIO : ANEAAZTIKH 

Eióoç AvaAuoqç - Korovopqç : Fx+0.fi0*Fz - TpiymVlKQ (1) 

Kavoviopóç yia nov uwaAoyiopó yqç oxoycúop'vqç pcyaxívqoqç : KAN.EFIE. 

EaErxoz EBAPKEIAE OOPEA ZE OPOYZ FIAPAMOPOO£EON 

 
C0 CI C2 C3 

Sem 
(mfsecf) 

Te 
(sec) 

FlEpiopiopzvEç Bàó§Eç (A-DL) 1.20 1.17 1.00 1.00 7 06 0.33 

ZqgOVTIK Eç Bàó§zç (B-SD} 1.20 1.17 1.24 1.00 7 06 0.33 

OIov EI TOTÓ|D|DEUOQ (F-NC) 1.20 1.17 1.41 1.00 7 06 0.33 
 

  
METO KII   Og 

dt(cm} 

 
METOKIV Night OF| 

dm(cm) 

Àóyoç 

à=dtdm 

EFIAPKEIA 

DEpiopiopzvEç Bàó§Eç (A-DL) 2 69 8 24 0.33 Noi 

Zq#ovTixíç Bàó§zç (B-SD} 3.33 824 0.40 Noi 

Oiovzi KoTopzuoq (F-NC) 378 8.24 0.46 Noi 
 

EaErxoz EFIAPKEIAE AIATOMCiN EE OPOYE FlAPAMor enzEGN (brad) 

AOKOI dx+0.30 "Fz - Tpiymvi "fi (J) 

 

 
Mzàoç 

 

 
Kóp§oç 

N z piopiopívzç BàÓ§EÇ 
(A - D L ) 

Z ggOVTIK Eç Bàó§zç 
(B - SD) 

Oiavci KoT óppzuoq 
(F -NC) 

ysd*Bsd Bpl/yrd E opxci ysd*8sd 8pI/yrd Enopxci ysd*8sd 8pI/yrd E-oopxci 

27 14 0. 00 0. 00 Noi 0. 00 10. PB Noi 0. 00 21. 17 Noi 

    0. 000  0. 000  

 12 0. 00 0. 00 BYi 0. 00 10. 58 Nai 0. 00 21. 17 Nai 

    0. 000  0. 000  

30 11 1.8 1 0. 00 Byi 1.81 8. 94 Nai 1.8 1 U. 88 Nai 

    0.202  0. 101  

 12 0. 00 0. 00 Noi 0. 00 8. 94 Nai 0. 00 17.88 Nai 

    0. 0 01  0. 000  

32 15 0. 00 0. 00 Noi 0. 00 10. 03 Nai 0. 00 20.05 Nai 

    0. 0 00  0. 000  

 9 -0.00 0.00 By' -0. 00 10. 03 Nai -0.00 20.05 Nai 

    0. 0 00  0. 000  

33 15 0. 00 0. 00 BYi 0. 00 9.70 Nai 0. 00 19.40 Nai 

    0. 000  0. 000  

 16 0. 00 0. 00 Noi 0. 00 9.70 Nai 0. 00 19.40 Nai 

    0.000  0.000  

35 10 1. 50 0. 00 Byi 1.50 8. 10 Nai 1. 50 16.21 Nai 

    0. 185  0. 093  

 14 0. 00 0. 00 Well 0. 00 8.75 Nai 0. 00 17.50 Nai 

    0. 0 00  0. 000  

 

EAEFXOE EFIAPKEIAE AIATOM€IN EE OPOYE FIAPAMOPO£IEE£IN (mrad} 

OSCE dx+0.30*Fz - Tpiymvn'fi (J) 

 

 
Míàoç 

 

 
Kóp§oç 

F!E piopiopEvEvEç BÀó§Eç 
(A - DL) 

Z qpovTix: Eç BÀó§Eç 
(B - SD) 

OiavEi CoT oppEuoq 
(F - NC) 

ysd "Bsd Bpl/yrd E opxEi ysd "Bsd Bpl/yrd EwopxEi ysd "Bsd Bpl/yrd EvopxEi 

1 1 -ó. 80 0. 00 Bye -5. 80 0.67 Bri -ó. 80 1.3ó x 
    8.600  4.300  

 9 -6.06 0.00 Byi -6.06 0.67 Bri -6.06 1.3ó  

    8. 984  4.492  
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2 2 0.00 0.00 Noi 0.00 6.36 Noi 0.00 12.72 Nou 

    0.006  0.003  

 10 -3.S4 0.00 Oyi -3.S4 6.57 Noi -3.S4 13.15 Nou 

    0.53B  0.269  

3 3 -5.52 0.00 Oyi -5.52 0.46 Byi -5.52 0.93 Dp 
    11.92B  5.964  

 11 -4.33 0.00 Oyi -4.33 5.37 Byi 4.33 10.74 Oyi 

    0.805  0.403  

4 4 -5.B1 0.00 @yi -5.B1 6.55 Noi -5.81 13.09 Nou 

    0.B8B  0.444  

 12 -5.13 0.00 Byi -5.13 6.59 Noi -5.13 13.1B Nou 

    0.77B  0.3B9  

6 6 -3.07 0.00 Oyi -3.07 5.B5 Noi -3.07 11.71 Nou 

    0.525  0.262  

 14 -3.33 0.00 By -3.33 5.94 Noi -3.33 11.BB Nou 

    0.561  0.2B1  

7 7 -3.23 0.00 Oyi -3.23 5.91 Noi -3.23 11.B2 Nou 

    0.546  0.273  

 15 -2.15 0.00 x -2.15 6.00 Noi -2.15 12.00 Nou 

    0.35B  0.179  

9 9 -1.4B 0.00 Byi -1.4B 4.57 Byi -1.4B 9.11  

    0.323  0.161  

 17 -1.53 0.00 Oyi -1.53 4.75 Byi -1.53 9.49 Dp 
    0.322  0.161  

11 11 0.00 0.00 Noi 0.00 6.B1 Noi 0.00 13.B2 Nou 

    0.155  0.077  

 19 -1.5B 0.00 Oyi -1.58 6.93 Byi -1.5B 13.B6 Oyi 

    0.22B  0.114  

14 14 0.00 0.00 Noi 0.00 8.75 Noi 0.00 17.49 Nou 

    0.121  0.060  

 22 -Z.33 0.00 Oyi -2.33 8.30 Noi -2.33 16.60  

    0.281  0.141  

16 16 1.05 0.00 Oyi 1.05 5.20 Noi 1.05 10.40 Nou 

    0.203  0.101  

 2ó 0.00 0.00 Noi 0.00 5.29 Noi 0.00 10.5B Nou 

    0.209  0.104  

 

 
ZTYA€fl Fx+0.30*Fz - Tp/yzuva:fi (1) BHk1A . [A-DL=15.1/15 B-so-1s.11s re1s.1/15] 

M oÇ KòygaÇ  VR.SLS Vrd.max Vr Ved Brjyo Aóyaç A-DL B-SD F-NC 

1 1 z 0.00 399.86 79.76 96.03 1/4 1.2040 OXI OXI OXI 

   Cf.= 152.6B       

1 9 z 0.00 399.8B 77.BB 9B.03 1/4 1.23B5 OXI OXI OXI 

   Vrd,s - 152.6B       

2 2 y 0.00 IBM.30 74.10 83.14 1/15 1.1220 NAI NAI NAI 

   Vrd,s - 152.6B       

2 10 y 0.00 1B5.30 72.67 83.14 1/15 1.1440 NAI NAI NAI 

   Cf.= 152.6B       

3 3 y 0.00 175.55 B9.53 90.3B 1/10 1.009B OXI OXI OXI 

   Cf.= 152.6B       

8 8 z 0.00 122B.84 123.52 126.00 1/15 1.0201 NAI NAI NAI 

   Cf.= 254.47       

8 4 fi z 0.00 122B.84 119.34 12B.00 1/15 1.055B NAI NAI NAI 

http://11.bb/
http://77.bb/
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OBSERVATION: 
At the bottom of the file, the Sectional Adequacy Check is also displayed only for shear-failing 
elements. 

 

 
IMPORTANT OBSERVATION: 
For the beams and for the poles we have the following strengths 

- Vrd,s 

- Vrdmax 

- Vr 
Especially for the poles we also have the 

- Vr,sls 

• For an element to be classified as sandy, the ratio of the shear stress to the lower of the 
above strengths must exceed unity. Then the program 
the square shall be taken as a marker and the procedure shall be followed to modify the 
parameters determined by considering a flexural failure, so that they are effectively 
reduced from a plagiform failure to a slip failure (reduction θy, etc.). 

• In the checks (in the printout), those elements are shown whose ratio is greater than unity 
and come from all strengths, except Vrd,s which is the strength of the fasteners. However, 
in the graphical representation the squares 
are also shown for this failure (from Vrd,s). 

So when squares appear in the graphical representation and the corresponding elements do not 
appear in the controls, it is an excess of Vrd,s. However, it should be noted that also from 
exceeding Vrd,s the procedure for reducing the bending failure normally follows 
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In addition, SCADA Pro incorporates the new KANEPE check, included in the latest revision of the 
KAN.EPE (2nd Revision 2017) and concerns the possibility of slippage due to shear at the base or 
other random wall sections. 

The check is for pushover only and has been incorporated into the printout of the pushover 
checks in the corresponding section for intersections: 

 

The value is the slip resistance cutting torque VR,SLS and the corresponding paragraph of the 
UNECE is Annex 7C. Two methods are provided for its calculation. The second one, the alternative 
(equation C.14), has been incorporated in the program. 

 

 
OBSERVATION: 
Two points are highlighted: 

1. A prerequisite for the calculation of this strength and for the performance of the test 
respectively, is that a bending failure has occurred, i.e. a plastic joint has been created in 
the limb under test. 

2. The second condition for performing the check is that the shear failure of the flexure has 
not preceded the bending failure (i.e. the end must not have a "square" lit). If the shear 
failure has preceded the bending failure, the test is not performed at all. 

So when you do not see a value in the corresponding field, it means that the above conditions do 
not apply. 
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At the end of this file and if you have selected to include the wall infills in the scenario 
parameters, the results of the adequacy check in terms of deformations for each wall infill are 
displayed. No results are shown for the tension bars because they are not taken into account in 
the construction model. 

 

 
In addition to the above printout, a file named "TOIXPL_DAT.txt" is created in the analysis 
scenario folder, which contains the data of the types wall fillings that have been used and then 
the data of the wall fillings per facet. The general folder for the analysis scripts is the subfolder 
named "scaanal" within your study folder and the script is identified by its serial number. 
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Finally, the option  when checked includes in the 
study booklet the printing of this summary table. 

 
OBSERVATION: 

• It should be noted that the results of this table are ONLY one 
INDICATION. It is at the discretion of the designer what the final choice will be, which 
shall be defined by selecting from the list the type of distribution to be used for checking 
and sizing the aids: 

 
"Select Analysis for Aid Control" and "ok" to enter. 
For this example it was chosen: 

 
 
 

There should be, both at valuation and at the reinforcement stage, no failing data for all the 
inelastic analyses for the chosen EIS. 
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Which, in addition to other things, includes the results of the test for Superior Idioms. 
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Finally, with the inelastic scenario always active and by selecting the Seismic Action command, 
the data for the spectra, the level of performance and the extent of the damage are displayed 
and then, for each analysis, the maximum base shear, the corresponding maximum displacement 
and the overstrength ratio, the minimum overstrength ratios per direction: 
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In addition, from the Report window, the  

 
and the following file appears, 

containing the lists with : Shifts

 and Node 

Rotations for all nodes per direction 

Intensive Member sizes at the 
beginning and end of each member 
Active stiffnesses for each Pillar and 
each Beam 
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Secondary pre-seismic control in public and utility buildings with reinforced concrete load-

bearing structure 

2.4.1  push 

According to international practice, the inventory and hierarchical valuation of buildings is 
carried out in three successive phases, which have come to be called: 

 
α. Rapid visual or primary pre-seismic testing 
β. Secondary pre-seismic control 
c. Tertiary pre-seismic control 

 
Rapid Visual Inspection is a simplified methodology applied to large sets of buildings and is 
therefore by nature of limited reliability. 
The scope of the secondary pre-seismic inspection is the buildings that, from the macro primary 
inspection, received a rating below a predicted threshold. 

 
The aim of the secondary pre-seismic inspection is to re-calibrate  hierarchical calibration of these 
buildings based on the mapping and evaluation of technical characteristics. This check is more 
detailed and requires access to all areas of the building, the drawing up of geometric and 
pathology mapping drawings, visual assessment and some on-site checks of the building 
materials, as well as elementary calculations for the quantitative assessment of characteristic 
indicators, without simulation of the load-bearing structure. 

 
The secondary pre-seismic inspection is more detailed than the primary inspection (rapid visual 
inspection), but faster than the tertiary inspection, which requires a full seismic capacity 
assessment study of the building according to the principles and methods of seismic engineering 
and the latest developments in regulatory manuals (KAN.EPE., as applicable). 

The proposed methodology is an approximate procedure for the assessment of the seismic 
capacity and seismic adequacy of existing buildings from O.S. in relation to the seismic 
requirement, as defined in current regulations. The methodology includes some calculations, 
which are generally approximate, without the requirement to construct a detailed model of the 
building as in the full studies required by a tertiary audit. 

 
The end result of this check is an "index" called the building's "Control Priority Index λ". This 
index does not have an entirely objective meaning but indicates the order of priority for the third 
phase of the whole project, i.e. the preparation of assessment and redesign (strengthening) 
studies for a limited number of buildings according to the financial possibilities of the competent 
body. 
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BUILDING CONTROL PRIORITY INDICATOR 

 
The Building Control Priority Index (λ) is defined as the ratio of the required seismic resistance 
to the available seismic resistance in terms of base shear multiplied by 100. 
The Building Inspection Priority Index determines the degree of priority of each building for 
further inspection, compared to the other buildings in the group that are similarly subject to the 
same inspection. The higher Control Priority Index identifies a higher priority for further 
inspection. 

 
SEISMIC CATEGORY 

 
The seismic category (K) of secondary pre-seismic control of a building is defined as the 
maximum assessment target that a building can secure for performance level B ("Significant 
Damage" according to CEE), applying the methodology of secondary pre-seismic control. 
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The criteria describe vulnerability factors that have a decisive influence (individually and/or in 
combination) on the seismic behaviour of a building. In this methodology 13 criteria are 
considered, numbered K1 to K13. 

CALIBRATION OF CRITERIA 
 

The criteria are rated on a whole number on a 5/level scale, where 1 corresponds to the highest 
load (= reduction of seismic resistance) of the building and 5 to the lowest. (1≤βi≤5) 
The calibration of the criteria aims to assess the degree of burden of each vulnerability factor by 
examining their intensity and extent in the whole building. 

 
OVERRIDING CRITERION 

A criterion is considered to be exceeded when its intensity and extent exceeds a threshold 
beyond which the general stability of the building is affected. 
In the proposed methodology, only three criteria can be considered supercritical, under the 
conditions set out in their description. 

 
These are the first 3 criteria: Static failure damage, oxidation of the reinforcement and the 
magnitude of the reduced axial load of the columns, which can also take a zero value βi=0. 

If even one of the criteria is identified as supercritical, then the building is classified in a special 
category entitled "buildings with supercritical vulnerability elements". It should be noted that in 
these cases the B-Section Pre-Seismic Check will be completed (by determining the seismic 
capacity index) by scoring the criterion with βi=0. 

 

 
Buildings founded on soils of class S1 or S2 are also classified in the same category (see below 
on soil factor S). 
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In the latest version of SCADA Pro, the Secondary Pre-Earthquake Control has been integrated 
(Government Gazette 3134/21-6-2022). 
The programme applies to: 

• only for the Elastic Static and Elastic Dynamic scenarios and 

• only for method q for performance level B. 

🞎 A summary of the process: 

• Introduction of the carrier and its loads 

• * Execution of a Eurocode scenario to do the sizing 

• *Dimensioning as "Existing" and adjustment of reinforcements only of the poles 
level down. For example, if there is a basement, the bottom level is 1h 

level and therefore the poles starting from level 1 and ending at level 2 will be 

dimensioned, i.e. the poles of level 2 will be dimensioned in plan view. 

• *Calculation of interaction diagrams of only these poles 

• Running the Elastic Static and Elastic Dynamic scenario and only for the method 
q for performance level B 

• Execution of the "Secondary Control" command 

OBSERVATION: 

*It is also possible to perform the DPE without taking into account at all the vertical and 

transverse reinforcements of the columns when no data is available for them. 

In this case, there are two possibilities for calculating the strengths: 

1. No sizing to be performed: where the strengths to be taken as those of the data input 

2. Perform a dimensioning with Existing Material : where the strengths will be those of the 

existing material 

and then check the following option: 
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θ 

In the above option, the value mthpl must be entered by the designer. For the range of values of 

mθpl, the following is mentioned in the regulation: 

The calculation of the shear strengths of vertical elements can be obtained from the relations 

proposed in Annex 7C of CEE.EPE, ignoring the contribution of the vertical reinforcement and 

assuming: 

μpl= 0,5− 5, 0 (prices at the discretion of the Engineer) 

Indicatively, for old structures (e.g. pre-1985), with sparse fasteners e.g. less than Φ8/200, S220 

could be taken , while for new structures (e.g. post-2000 construction), with dense fasteners e.g. 

more than Φ8/125, S500 can be considered to have values perhaps exceeding 5. 

 

 
By selecting the command 

 

 
The following dialog box appears 
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The left section includes the 13 seismic loading criteria in order to determine the degree of 
loading b per direction. 
For all criteria, the degree of burden b is automatically calculated by the program as long as the 
corresponding data is entered in the fields provided (alternatively, "manual" values can be 
entered). 

Details for each criterion: 
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: Calculation of b according to νd 
: Resulting from the analysis checks 
: Resulting from the analysis checks 
: Resulting from the analysis checks 
: Resulting from the analysis checks 
: Calculation of b according to l/h 

 
: You select it when there is a 

planted element on a plate 

: Definition connection
 and number of walls 
: Status determination 
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: indication of the existing joint per 
direction 

 
 
 

 
: selection of one or more cases 
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: choice of a grade 
depending on the condition 
of the building 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Then by selecting the  button the values in the criteria are automatically 
calculated and the program calculates the final β per seismic direction. 

 

 

If even one of the criteria is classified as supercritical, then by selecting  the 
building is categorised in a special category entitled "buildings with supercritical vulnerability 

elements".  

It should be noted that in these cases the 2nd Pre-seismic Check will be completed (determining the 
seismic capacity index), by calibrating the criterion with βi=0. 

 
Buildings founded on soils of class S1 or S2 are also classified in the same category (see below 
on soil factor S). 
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By selecting the "Investigation" button, the b (Burden Level) of each criterion is displayed in detail. 
 

Then, by selecting the  button, the program calculates automatically: 
- the final Priority Index λ, 

- the Seismic Category Coefficient d and 

- the seismic category of building K, according to the Government Gazette. 
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Similarly, by selecting the "Investigate" button you can see in detail the calculation of the 
quantities needed to calculate λ 

 

 
Finally, the "Issue" option presents a summary of the data and the results of the audit 
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ATTENTION! 
If you enter even one manual value in the criteria, you should not press the 

 but directly the  button which, apart from the 
final calculation of λ, recalculates the b factor based on the values displayed at that time in the 
fields. 

The  button overrides the manual values and always performs an 
automatic calculation for these criteria. 

 

Select the command to display the results of the upper Idioms check 
CAN §5.7.2 (b) INFLUENCE OF THE HIGHER IDIOMORITIES 

 
 

 
A further check is contained in paragraph 5.7.2 (b) of the EIA and relates to the influence of the 
higher eigenmodes (see chapter 1.2.2 p. 38). 
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 Show  
 

 

With an active Elastic Analysis script: by selecting one of the "Display" commands (e.g. "Mass 
Distribution") the vector is converted to this format in a 3D display 

 

 
and the relevant dialogue box appears: 
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It is a new tool that allows us to receive the results of all Pushover analyses in the form of 
diagrams and at the same time have the visualization of the vector as it responds to Pushover. 

 

At the top of the window 
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we select one of the distributions, which we had previously set to be included in the parameter 

window,  

 
 
 

 
and respectively one of the default combination 

and in the list  the steps of the specific anelastic analysis are 
displayed and for each step the cutting force Vb(kN) and the corresponding minimum load factor 
(λ) are shown, while at the same time they are formed: 

 
Construction Capacity Curve Bilinear Capacity 
Curve Targeted Movement 

 

 

 
It expresses the non-linear relationship between the imposed horizontal load and the 
displacement of the Control Node. 
On the Resistance Curve, the "Steps" of the pushover analysis are formed in the form of points. 
The selected step is shown in pink and represents the creation of a plastic joint (i.e. when the 
cutting force at Control Node X has a value of Vb of about 156 (kN) then the first plastic joint is 
created). 

 
Moving the mouse to the step points displays the step number and the corresponding Vb and Ux 
values. 
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In the "Control Node" field we can select another control node to see the results without having 
to run the analysis script again. The results are updated automatically. 

 

This is the corresponding bilinear curve calculated either in the simplified way provided for by 
the KANEPE, or by calculating equal areas. 

 

 

The  button in the definition of the parameters for the bilinearization of the 
capacity curve of the structure. This bilinear curve is necessary 
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in order to use the slopes of its two branches to calculate the eigenperiod and the corresponding spectral 
acceleration. 
Selecting it displays the following dialog box 

 

There are two methods for calculating the bilinear curve: 

• The "simplifying" one, with values as provided by the CANEE and entered in the 
parameters discussed below 

• The "equal area method", where these parameters are used as the 

starting positions to determine the bilinear. 

 
The first parameter concerns the slope of the second branch, with the 

• simplifying method: fixed 

• method of equal areas: as a starting slope. 
With a value of 0 the second branch will be drawn horizontally in both methods. 

 

Option Ke refers to the starting slope of the first branch, with the 
- simplifying method: fixed 
- method of equal areas: as a starting slope. 

 
The "Negative gradient (a)" refers to the second branch: 

 

with a value of 0, is automatically calculated with a 
threshold of 

0.10 as provided for in the CANEP, while 
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with a user value, is plotted fixed at that slope. 
 

For the CANEP the default values of these parameters, for either method, are the default 
values. 

In the section "Type of Carrier for the calculation of C1-C2" 

select your building type to calculate the 

above coefficients which are used for the   

calculation   of the  targeted 

movement. 

Finally, in the section "Extent of damage for the calculation of gSd" 

you choose the extent of the damage to your 

building in order to take into account the 

appropriate safety factor γSd. 

OBSERVATION: 
• It should be noted that any changes you make to the "Spectra" and "Parameters" 

options do not require you to run the analysis script again. The 
results are updated automatically. 

 

Three target movements are calculated, one for each performance level. 
 
 

 

•  : blue 

•  : yellow 

•  : red 

 
 
 
 
 
 
 

 
Moving the mouse to the points Displays the values for the three targeted movements, one for 
each performance level and the corresponding intersections at the Control Node. 
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button displays the same dialog box as the one in the original script parameters. 
 

OBSERVATION: 
• It should noted that these parameters, because they relate to the calculation of the 

targeted movement, can be set or modified and after 
run the inelastic analysis without the need to re-run it. The same applies to the control 
node. 

 
You can select another control node here without having to run the analysis again. The program 
automatically displays the results for this node. 

 

OBSERVATION: 
The printout of the section adequacy checks in terms of deformation now shows in detail the 
quantities (Ci and the rest) used for the calculation of the targeted displacement and the check 
at the level of the girder: 
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• Control at operator level 
This check is for the whole carrier and compares the movement dm which is the 
movement corresponding to the last step of the pushover 

 

With the targeted movements corresponding to the performance levels. 

 

 
EXAMPLE: In this example the value is dm=8.24 cm. This is the maximum displacement that the 
carrier can withstand before it collapses. This is compared to the target displacement of each 
performance level dt and must of course be greater, i.e. the requirement (target) must be less 
than the "resistance". 
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The program also allows us to see in real time the deformation state of the beam and the edges 
of the cross-sections where the plastic joints are created, for each step of the analysis. 
There are two methods of imaging the vector. 
The first way is by selecting a step from the list 

 

 (the selection becomes blue) and you will see for this step the 
state of the carrier and the points of plastic joints. 

 
The original, undeformed state of the carrier is shown in grey. The deformed carrier is shown in 
red and the coloured dot shows the edge of the plastic joint. 

 

This dot, depending on the size of the turning angle of the plastic joint, is coloured in three 
colours. 

 
Blue when 

θ θ cr 

 
  S R≤ = θ pl= 0.5 pl= 0.5 pl 

d d d γ γ Rd Rd 

Yellow when 

 
Red when 
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In addition, the sea blue squares that appear at the ends of the elements indicate shear failure. 
At the end of the member that fails by shear, the box appears, while in the next step the program 
creates a plastic joint at this point with simultaneous reduction of θy as provided by the CEE for 
the elements that fail first by shear, and continues the process of completing the pushover 
analysis. 

IMPORTANT OBSERVATION: 
For the beams and for the poles we have the following strengths 

- Vrd,s 

- Vrdmax 

- Vr 
Especially for the poles we also have the 

- Vr,sls 
• For an element to be classified as sandy, the ratio of the shear stress to the lower of the 

above strengths must exceed unity. Then the program 
the square shall be taken as a marker and the procedure shall be followed to modify the 
parameters determined by considering a flexural failure, so that they are effectively 
reduced from a plagiform failure to a slip failure (reduction θy, etc.). 

• In the controls (on the printout), those items are shown whose reason is 
greater than unity and is derived from all strengths, except Vrd,s which 
is the strength of the fasteners. In the graphical representation, however, the squares are 
also shown for this failure (from Vrd,s). 
So when squares appear in the graph and the corresponding elements do not appear in 
the controls, it is an excess of Vrd,s. It is noted, however, that also by exceeding Vrd,s the 
procedure for reducing the flexural failure normally follows. 

The second way of visualization is to select the first step and by pressing the button  you can 
see the vector in motion with the creation of the plastic joints. You end the command by selecting 
the same key again. The same effect can be achieved by selecting a step and turning the mouse 
wheel. 

The options ,  , and  give the deformation state of the vector for the three 
performance levels respectively, i.e., they show the vector at analysis step where the control 
node movement is equal to the corresponding target movement. The coloured points
 above on curve correspond to to three performance 
levels: 

• Station staff  : blue 

• Staff station  : yellow 

• Stopping point  : red 
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All the above graphs are per distribution (Orthogonal, Triangular) and per seismic combination. 
So by selecting a distribution type and a seismic combination, in the list 

 
the steps of the specific inelastic analysis are displayed and for each step the cutting force 
Vb(kN) and the corresponding minimum load factor (λ) are shown. The corresponding point on 
the capacity curve is also shown in pink. 

 
At the bottom of the window 

 

the selection of the key 

 
is necessary to create the necessary prints and controls and to update them after possible 
changes (e.g. bilinearization method, change of spectra, change of parameters, etc.). 

the selection of the key 

 
displays the file containing the lists with : 

• Displacements and Junction Rotations for all junctions per direction 

• Intensive Member sizes at the beginning and end of each member 

• Active stiffnesses for each Pillar and each Beam 

the selection of the key 

 
displays the torque-torque diagram of the member which is shown by member (start - end) and 
by direction. 
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By selecting the command  

and then pointing with the left mouse button to a member of a column or beam, the torque - 

rotation diagram of the member is opened, which is displayed per member (start - end) and 

 
per address for the selected distribution 

 

 
A prerequisite for the display of the torque - rotation diagrams of a member is that the Checks 
have been previously performed, i.e. the command has been selected: 

 

 
The skeletal diagram is a strength diagram of the end of the member. The critical quantities to 
be drawn are Fy, θy and θu. 
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In SCADA θy or dy is 0. What is shown is : 
 

 
It has no sloping anionic elastic branch so θy=dy=0 but you do NOT show the value of θu or du 
on the diagram. It was preferred to show, for better overview, the boundaries of the B and C 
performance stations. 

OBSERVATION: 
 Note that the printout now includes (for concrete & M.I.P.) ONLY those elements that have 

developed a plastic joint at one or both ends up to the step corresponding to performance 
level C. 

That is, those which in all steps do NOT develop a plastic joint at any of their ends and those 
which do, but at a step larger than the step corresponding to the C level of performance are NOT 
printed. 

OBSERVATION: 
 For M.I.P.: If the indication is "No" the fact that the ratio is <1. The reason is that its indication 

in 3D is a red square which means that it failed in tension. This is the reason why there is 
no number under "No" indicating the type of failure. 
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 If a member has failed at both ends in tension. Its skeletal diagram is this: 

 



CHAPTER 8B 'ANALYSIS' 

130 

 

 

 

 

 
 
 

This diagram is based on the following assumptions: 

 
The calculation of the moment My is based on relation (A.6) of Annex 7A of CEE/CNR. 

• The value of My is different for each step, due to the axonal input 
in its calculation. In the skeletons of the members of the masonry and in the skeletons 
for concrete members the skeleton is calculated with the axial of each step. 

• Two values of My (positive and negative) are calculated and two regions with 
(different) boundaries for the performance levels are drawn respectively. 

For poles, due to the existence of symmetrical reinforcement, the two values will always be the 
same. As is known, the diagram does not have an elastic branch and only shows the 
corresponding plastic region. 

• The values of θ have been divided by the corresponding safety factors. The limits θpl 
corresponding to the performance levels have been divided by the coefficient 
γrd=1.8 and the turning angles θsd have been multiplied by the factor γsd. 
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This was done to ensure compatibility with the corresponding print results. 

 
 

The diagram shows the angle of rotation of the plastic joint (requirement) for the three steps of 

the analysis corresponding to the three levels of performance: 

A:blue B:orange C:red 

The values are displayed, depending on the sign of the angle, in the corresponding area. 

 
In the dialog box that appears: 
The corresponding diagram is shown for each end (Start-End). 
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The address is selected from the corresponding field .  

For beams in particular, the default direction is the principal direction z, but with the assumption 
that the angle of rotation of the plastic joint is the worst case both directions. 

 
Two coloured areas appear, one positive and one for negative values of the axis, where blue 

represents the B level of performance and brown the C level respectively. 

 
The values in black are the limits for each performance level. 

In the diagram they are shown as integers, but in the bottom right-hand part for negatives and 
in the top left-hand part for positives, they are written with their decimal places. 

 
The colours that appear in the circles at the ends of each member in the 3D vector depend on 
where the corresponding angle of rotation of the plastic joint is located. 



CHAPTER 8B 'ANALYSIS' 

133 

 

 

More specifically: 
 

 

 
No value means that: the limb has not developed a plastic joint. 
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The blue colour means that: the corresponding blue line is within the blue area, i.e. the 

limit of A (which is 0) has been exceeded, but both it and the other two values have not exceeded 
the limit of B (blue area). 

 

The yellow colour means that the corresponding value (orange line) has entered the brown 
area and the corresponding red one has not left the brown area. 

 

Finally, the red colour means that the corresponding red value is outside the brown area. 
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OBSERVATION 
All of the above is valid provided that the actor is at the step corresponding to the C level of 
performance, so that all of the above has been developed. 

The ductility indices in terms of the angle of twist μθ for each level of performance are also given. 
The required one is given first, followed by the available one in brackets. 
The sizes are displayed in red when the first value is greater than the second. For the 
first performance level is mthA=1. 

 

 

For checks and skeletal diagrams for masonry with the Equivalent Frame Method 
refer to Manual F. Masonry by the Equivalent Frame Method 
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In the "Show" field with an active Linear Analysis scenario with time histories: 

 
After the analysis is completed, the user can select a command from the "Display" menu to display 
the results graphically. This option displays the following window. 

 

In this window the user can select the direction of the earthquake (X, Y, Z or XYZ) and the scale 
according to which the earthquake will be visualized. 
the result of the analysis on the operator. It can also select a node whose 
response it wishes to see. Automatically the graph of the response of the 
selected node versus time, as well as its maximum and minimum values, is 
displayed at the bottom. At the same time, the selected accelerogram of the 
seismic   excitation is displayed at the top of the window.   Finally      the   
possibility   of displaying   the 
deformed state of the carrier for each time step of the analysis. For this purpose, the model is 
shown in the following three-dimensional illustration, where the undeformed carrier is shown 
alongside the motion of the deformed carrier. 
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Finally s, with the inelastic scenario always active and by selecting the Seismic Action command, 
the data for the spectra, the level of performance and the extent of the damage are displayed first 
and then, for each analysis, the maximum base shear, the corresponding maximum displacement 
and the overstrength ratio, the minimum overstrength ratios per direction, as well as the Upper 
Eigenmodes Influence check of the KAN.EPE: 
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