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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 plastic behaviour of the structure is triggered. In this way, inelastic analyses lead to a more rational and safer
design. Inelastic dynamic analysis (i.e., time history analysis with direct numerical 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 taken into account approximately as static, it
nevertheless leads to a significantly more accurate estimation of the response of the structure than 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
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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.

BASIC PRINCIPLES OF VALUATION AND REDESIGN IN ACCORDANCE WITH

EIA (3" revision of the EIA 2022)

The Interventions Regulation KAN.EPE) aims to establish criteria for the assessment of the load-bearing capacity of
existing structures and application rules for their seismic redesign, as well as for possible interventions, repairs or
reinforcements.

Structures are mainly buildings with a load-bearing structure made of reinforced concrete (with or without
damage).

It contains provisions of mandatory application, which specify:

a. The criteria for assessing the load-bearing capacity of an existing structure.

B. The minimum mandatory load-bearing capacity requirements for redesigned structures or their members.
c. Determining the ways in which intervention can be carried out.

6. The correlation of this Regulation with other Regulations (materials, loadings, etc.).

VALUATION OF EXISTING STRUCTURES (§2.1 OF THE CODE OF PRACTICE)

The term 'assessment’ of an existing structure means the assessment of its available load-bearing capacity and the
verification of compliance with the minimum mandatory requirements imposed by the regulations.

The assessment process leads to a decision on whether or not to intervene, and involves the following three stages:

- Data collection (research of the history of the structure)
- Analysis (of the structure as it is)
- Limit state control.

The valuation process varies depending on the existence or not of damage to the building to be valued.

REDESIGN (§2.4 OF THE ANNUITY SCHEME)
If a decision to intervene is taken, the "redesign" phase follows, consisting of the formulation and testing of one or
more alternative intervention schemes that restore or enhance the load-bearing capacity of the structure.

As in valuation, there are three stages in the redesign process:
- Conception and preliminary design of the intervention scheme
- Analysis of the structure as it is intended to be developed
- Limit state control.

VALUATION AND REDESIGN OBJECTIVES (§2.2 OF THE REGULATION)

The whole philosophy of assessment and redesign is based on the so-called Performance Based Design, which is
composed of a set of rules and criteria aimed at designing structures with predefined behaviour for a given level of
seismic excitation.
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By combining a Performance Level on the one hand and a Seismic Excitation Level on the other hand, a Design
Objective (Assessment or Redesign) is obtained.

Performance levels §2.2.1

In order to serve wider socio-economic needs, various levels of performance (i.e. targeted behaviours) are established
in the KANEPE, which relate exclusively to the supporting structure of the structure under consideration. In particular,
the following three performance levels are defined according to the degree of damage:

a. "Limited damage" (A) : The building structure is only slightly damaged, with the structural elements not having
suffered significant leakage and retaining their strength and stiffness. The permanent relative floor movements are
negligible.

B. 'Significant damage' (B): the building structure has suffered significant and extensive but repairable damage, while
the structural elements have residual strength and stiffness and are capable of supporting the intended vertical loads.
Permanent relative floor displacements are moderate. The load-bearing structure can withstand moderate
aftershocks.

c. 'Quasi-collapse' (C): the building's load-bearing structure has suffered extensive and serious or severe (mostly
irreparable) damage. The permanent relative floor displacements are large. The load-bearing structure is still capable
of supporting the intended vertical loads (during and for a period after the earthquake), but without any other
substantial safety margin against total or partial collapse, even for moderate aftershocks.

Correlation between return period and probability of exceeding the seismic action §2.2.1 (3" revision of the 2022
EIS)

The seismic excitation levels (i.e. the severity of the design earthquake) are defined based on the probability of
exceeding a certain value of ground acceleration (depending on the seismic hazard of the area) in a certain period of
time corresponding to the lifetime of the structure.

A nominal technical lifetime equal to the conventional lifetime of 50 years is generally accepted, irrespective of the
presumed 'actual' remaining lifetime of the building.

In Table S 2.1, an indicative correlation of the return period and the corresponding probability of exceeding within the
conventional 50-year lifetime of the seismic action with the corresponding reduced horizontal ground acceleration is
presented.



EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

Mivaxkos £ 2.1, Evéaik ik ousyEToT) REpLOGOT ERQVEQOPES K
mBovdT e vegpPaon s e gawojukie Spdonis pe
TV OVTIGTOUN  CVITHEV omIovTe  EGEINT

EMTaVoT.
[epiodos [Mftevary e wiepPuans oeisnkTg
Erovopop: dpdomyc evros Ton ooy fotkon Uy 'l ref
(&) Fodvon Juofjs toow SO sndw o
2475 2% 1.80
973 3% 1.30
475 10% 1.0
225 20% 0.75
135 M1 % (.60
70 0% 0.45
40 T0% .35
0 Q0%s 0.25
20 =00y 0,25

Assessment and redesign objectives §2.2

The assessment or redesign objectives (Fig. 2.1) are combinations of a Performance Level on the one hand and a
Seismic Action on the other hand, given a "tolerable probability of exceedance during the technical lifetime of the
building" (design earthquake).

In the EIA CIP, reinspection targets are provided for, referring only to the load-bearing structure and wall fillings.

The choice of a specific valuation or redesign target implies the use of appropriately modified g or m indices, or
tolerable deformations &d, the values of which are specified in Chap. 4 and 9.

It should be noted that the objectives of evaluation and redesign are not necessarily the same. Redesign targets may
be higher than valuation targets.

Table 2.1 shows the correlation between the performance level of the load-bearing structure and the corresponding
reduced horizontal ground acceleration.
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® agrefis the horizontal ground acceleration reference, defined with a 10% probability of exceeding the
seismic action in the 50 years of the conventional life of the project.

® agis the horizontal ground acceleration.

Indicatively, for new structures, a design objective B1 is provided according to Pin.
2.1

Adopting a valuation or redesign target with a probability of exceeding the seismic action greater than 10% generally
results in more frequent, more extensive and more severe damage compared to a corresponding target with a
probability of exceeding the seismic action of 10%, while when the probability of exceeding the seismic action is less
than 10%, generally less frequent and less damage is expected.

The probability of overrun:

® 30%in 50 years corresponds to an average recovery period of about 135 years,

® 10%in 50 years corresponds to an average recovery period of about 475 years.

The choice of a specific valuation or redesign target implies the use of appropriately modified q or m indices, or
tolerable deformations &d, the values of which are specified in Chap. 4 and 9.

In the previous revision of the Regulations, Appendix 2.1 was added, which includes the minimum acceptable targets
for the assessment or redesign of an existing building.

The Minimum Wind Assessment Targets provided in §2.2 in relation to the Performance Level of the load-bearing
structure and the probability of exceeding the Seismic Action within the contractual life of 50 years, are defined
according to the importance category of the building as follows:
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The four categories of importance are defined according to Annex 2.1 of the EIA and buildings are distinguished into
(1) buildings of minor importance in terms of public safety, (Il) in ordinary buildings,

(1) buildings housing establishments of very high economic importance and public assembly buildings; and

(IV) in buildings whose function is vital during and after the earthquake.

Investigation, documentation of the load-bearing structure of an existing structure §3

Prior to the preparation of any valuation or redesign study, it is necessary to investigate and document the existing
structure to a sufficient extent and depth in order to make the data on which the valuation or redesign study will be
based as reliable as possible.

This requires
- the recording of the structure and its condition,
- the compilation of the history of the construction and its maintenance,
- the recording of any damage or deterioration, and
- the performance of on-site exploratory work and measurements.

§3.1 Damage and deterioration are recorded regardless of whether they are caused by earthquake or other actions
(fire, environmental actions, etc.).

Depending on the intensity and extent of the damage or deterioration, and as far as the usability of the building is
concerned, the following cases are mentioned:

i. No or minor damage : The building can be used without restrictions.

ii. Severe damage : The ability to use the building should be severely restricted until a more accurate and final
assessment of the situation is made. The possibility of safety measures and shoring or bracing should also be
considered.

iii. Severe damage, with or without collapse : Access to the building and access to the surrounding area should be
prohibited. Parts likely to collapse suddenly should be demolished immediately and immediate intervention measures
should be considered (see § 3.4.e).

Inspection procedures, checklists and other data collection procedures will follow professional or public agency
specifications and should be compatible with the means available for inspection, investigation and
repair/reinforcement measures.
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However, it may be difficult to always collect such detailed information. In such cases, uncertainties can be addressed by
introducing the concept of
"data reliability level" (see § 3.7).
There are three Categories of Data Reliability Level S.A.D. §3.6.2:
® "High."
® "Satisfactory"
® "Windy"

The 3threvision 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 sapis (Concrete) and sapvx (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 yg.
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With the 3" revision of the EIA CIP
The corresponding table in Revision 32 concerning the geometry and layout and armament details
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*  The SDS relating to geometry was named sbG with two subcategories spe1and spGz2 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
very logically, the sabLis also taken into account.

Thus the coefficients affecting the strengths of the materials are as follows:
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For your convenience they are detailed below:
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It is recalled that for the elastic analyses (checks in terms of forces - intensities) the representative (characteristic)
strength value of the materials is the mean value minus one standard deviation, while for the inelastic analyses (checks
in terms of deformations) and for the m method the representative (characteristic) strength value of the materials is
the mean value. Method mis considered to belong, as far as the determination of strength is concerned, to the inelastic
methods.

The EIS provides criteria for determining the S.A.D. §3.6.4 and Minimum investigation requirements for material
characteristics, evaluation of results and definition of S.A.D. §3.7

In addition, in cases where it is objectively impossible to carry out the inspection and investigation programme (§§ 3.5
and 3.6) for the characteristics of the materials, and if no problems of defects, wear and tear, damage, etc. are found,
reliable results of previous quality inspections may be used to document the strength of the materials.

Although these are not available, it is possible, exceptionally, to use 'in absentia' representative material strength
values in accordance with Annex 3.1. In this case the Data Reliability Level (DRL) is considered 'tolerable' for concrete
and masonry infills and 'satisfactory' for reinforcing steel.

11
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ANNEX 3.1
"EREMIN" REPRESENTATIVE PRICES OF MATERIAL RESISTANCE
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Security check
The safety check, carried out on an appropriate member or part or the whole structure, shall demonstrate that the

imposed critical magnitude (stress and/or strain) is reliably less than the corresponding available capacity.
The safety factor applied in the assessment and redesign of existing structures is in the same general form as provided
for in the Eurocodes:
Sd< Rd, with
Sd=ySd- S (Sk- yf)and
Rd= (1/yRd)- R (Rk/ym),
where:
® Sd: The design (and recheck) values of the stress or strain magnitudes caused by the actions.

® Rd: The design (and retest) values of the available corresponding resistances (transient or deformation
magnitudes).

® Sk: The representative values of the baseline and random actions for which there is a certain probability of
exceedance in 50 years.

® Rk: The representative values of the properties of the materials forming the resistances and having a certain
probability of undercutting.

o yf, ym: the individual safety factors for the actions and properties of the materials, which take into account
possible adverse deviations of the respective variables from the representative values.

® ySd, yRd: The individual safety factors that take into account the increased (compared to the design of new
buildings) uncertainties of the simulations, through which the effects of the actions and the resistances of all kinds
are estimated, respectively (see also Chapter 2, paragraphs 2.4.3 and 2.4.4.)

12
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Finally, the safety inequality is checked by what is mentioned in more detail in Chap. 9, depending on the level of
performance (see Chapter 2 of the CEFR).

Individual safety factors §4.5
Depending on the reliability of the data:

i. Appropriate safety factors yf are selected for certain actions with uncertain values, in combination with
appropriate ySd (see § 4.4 and 4.5).

ii. Appropriate safety factors ym are selected for the existing material data, in combination with appropriate yRd
(see § 4.4 and 4.5).

For the Simulators § 4.5.1

For the analysis simulations and for all tests, appropriate values of the individual safety factors ySd and yRd are used
in order to take into account the increased uncertainties that accompany them.

The coefficients yRd are obtained in accordance with the provisions of Chapters 6 to 9 of the EIA.

The csd coefficients are obtained according to the severity and extent of the damage and deterioration suffered by
the structure under study and are presented in Table C4.2 of CEE:
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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
ySd factors in this § 4.5.1 are increased by 0.15 (i.e. ySd,el. = ySd + 0.15).

Analysis

The determination of the building's stresses and strains requires the analysis of the building for the combinations
of actions defined in § 4.4.2. Based on the stresses and strains resulting from the analysis by one of the
recommended methods (§ 5.1.1), the corresponding checks for the satisfaction of the

performance criteria, as described in §§5.1.3 and 5.1.4, as well as in Chap. 9.

The methods that can be used for the analysis are:
- Elastic (equivalent) static analysis (see §5.5), with global behaviour index (q) or local index (m)
- Elastic dynamic analysis (see §5.6) with global behaviour index (q) or local index (m)
- Elastic static analysis (see §5.7)
- Inelastic dynamic analysis (time history analysis) (see §5.8).
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

The selection of appropriate method is based on the importance and any damage or deterioration of the structure,
as well as the available data on the cross-sections and strengths of the structural elements. In addition, the choice is
also influenced by certain conditions that must be met for each method. These conditions are mainly related to the
S.A.D. and the normality or otherwise of the structure under consideration.

Allows the distinction of elements into primary and secondary* (except for S.E. "A").

*Secondary elements will be those elements that contribute to vertical loads but do not contribute significantly to
earthquake resistance, or their contribution is rather unreliable due to low stiffness or strength or ductility. This
category includes wall-coupling beams and, in general, relatively short beams contributing to walls, beams with indirect
supports on beams, planted columns, etc. The distinction between primary and secondary elements is at the discretion
of the engineer.

4.6 SINGLE INTEREST INDICATOR q

The estimation of the available single index of behaviour of an existing structure depends on whether the building is
damaged or not, as well as on the date of construction.

Depending on the performance level for the assessment or redesign of the building's load-bearing structure (see
Chapter 2), the differentiated values of g* given in the following Table are taken into account, with the reference value
g’ being the value applicable to

performance level B ("Significant damage"), which corresponds to the provisions and provisions of EC 8-1, as applicable
to the design of new buildings.

ITivowos 4.1 - Ties tov Adyor q¥/q ovelddyoc Tou GToyOL
EmUVELEYHOU (VI TOV QEPOVIL OPYEVIGHS)

Frafum emTelacTdTTIS
llepropropeves WA PUVTIRES wChovel
phapec: phapecs KOTAPREVTT]
(A4 E) T
0.6 1,0 1.4
mivTm: Ge
1.0=g*<15

According to Table S4.4 of CEE.EPE, the values of the behaviour index q are proposed for performance level B
(significant damage), depending on the damage and the effect of the wall fillings on the whole structure:

-

Tlivawkos E 4.4 Tipec Tov SE0CTn CUPEEpUPOPAs g yio TIv GTadun
emzekeomiomras B («Inuovmae; fhofece)

Egopuocdevte; | Evpeviic nopoucie 1) | Avopemc (revkns)
Kovoviopol AT FOPOTRTIE
MERETHC (K Torporinpeceny (1) | rovromimpoosoy (1)
womookEwic) | Oumader: Blafes o | Comakeas fhafes oz

TPETEBOVTA CTOTFEID | TpeTeDovTE CTOrEIR
O Mim On Mo
1085, 10 23 23 1.7
19850 < 1985(2) 23 1.7 17 13
L1985 1.7 1.3 1,3 11
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4.7 LOCAL INDICATORS m
The local indices m express the available local plasticity in the control areas of the linear elements. The local index m
is defined as the ratio of the design value of the limiting strain depending on the level of performance to the
corresponding value of the yielding strain of the linear member (CEE § 4.7) : / /O=0000=0000
The deformation magnitude taken into account in the calculation of the m indices is

- the chord angles of twist 8, for reinforced concrete members, and

- theangular deformations c, for wall fillings.

= At performance level A, the load-bearing structure (and the wall fillings) is expected to behave quasi-elastic,
i.e. without the development of

meteorological deformations. It is valid that 8d< By (i.e. m= 1.0), or respectively using the single behaviour
index1.0<q<15.

= At performance level B, the load-bearing structure develops significant post-tensioning deformations over a
large area, but has sufficient and reliable

margins against possible exhaustion of available failure strains. For the primary elements it holds that 6d =
0,5(0y + Bu)/ yRd, while for the secondary elements 6d = Bu/yRd.

= At performance level C, the load-bearing structure develops large metamorphic deformations, over a large
area, reaching even the exhaustion of the available

failure deformations, but without risk of collapse under gravity loads. It holds for primary elements that 6d =
Bu / yRd, while for secondary elements 6d = Ou.

4.4.1.3 Response spectra

Generally, the response spectra in terms of acceleration, according to EC 8-1, are used as a function of the building's
eigenperiod T and the critical viscous damping rate § or the behaviour index g.

If linear analysis methods are applied, with a global behaviour index g, the "design spectra", Sd(T), are used.

In case of application of non-linear methods of analysis, as well as linear methods using a local index m, the "elastic
spectra", Se(T), are used.

In very specific cases, and only for the valuation of an existing structure, other approximate or empirical methods may
be used.

4.4.1.4 stiffness

Where more precise data are not available, stiffness values according to the Table below may be used.

4.4.2 Combinations of actions
IMivorcos I 4.1: Twes Svowapyios

AMA | Aopuxd ototyeio Avcronnyrie
1.1 | Ymoomihapa ecoTepisd 0.2%E.L)
1.2 | Ymoorihopa Tepiuetpid 0.6%(E.L;)
2.1 | Totyempe, ) - pIyYLOTGORLEVD 0.7%(E.L;)
2.2 | Totyeope, pryuatopsvo (1) 0.53%E.L)

3 | Aoxog (2) 0 A4%EL)
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The combinations of actions, both for the failure limit states (basic and accidental combinations) and for the
operational limit states, are made in accordance with the current Regulations in force and with the corresponding
combination coefficients of the variable actions yi.

4.4.3 Resistors
a) For the resistances of each structural element, the safety check (see § 4.1) is carried out with material properties
generally dependent on the nature of the critical quantity to be checked (forces or deformations):

If the safety check is carried out in terms of intensive quantities ("forces"), the properties of the existing materials of
a particular (individual) structural element are generally represented by their average values reduced by one standard
deviation (or simply their average values, see Chapter 9), and the properties of the added materials are represented
by their characteristic values as provided for in the relevant Regulations.

In this case, the material safety factors shall be taken as in §§ 4.5.3.1 and

4.5.3.2.

The calculation of the stiffnesses is done according to § 4.4.1.4.

If the safety check is carried out in terms of deformation quantities (displacements, rotations, etc.), the properties
of the materials are generally represented by their average values. See also the following. See also § 4.1.4.

In this case, the material safety factors are approximately equal to unity (§
4.5.3.3).

The shape of the operation

When the assessment study of a structure concludes that intervention is required, the engineer, adopting one or more
strategies, chooses the form of intervention based on general and technical criteria. Before any reference is made to
the strategies, formulas and selection criteria, it is useful to clarify the terms

"intervention", "repair" and "reinforcement".

The term structural "intervention" means any work which results in the desired change in the existing mechanical
characteristics of an element or structure and which has the effect of modifying its response. Any intervention is either
repair or strengthening.

The term 'repair' means the process of intervention on a structure damaged by any cause, which restores the pre-
damage mechanical characteristics of the structural elements of the structure and returns it to its original load-bearing
capacity.

The term 'strengthening' means the process of intervention in a structure, with or without damage, which increases
the load-bearing capacity or ductility of the element or structure to a level higher than that of the original design.

The choice of the intervention scheme is part of one or more strategies aimed at improving the seismic behaviour of
the structure under consideration and consists of the modification or control of key parameters.
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The SCADA Pro

SCADA Pro has now fully integrated the CIP. With predefined parameters and automatic way all the necessary analyses
are performed, all the checks of the performance criteria provided by the CIP are performed and the results are
presented in a direct and supervisory way.

Anelastic static analysis also provides information and complete overview of the order of occurrence of plastic joints
in the limbs. The designer now has a complete picture of the gradual deformation of the member at each step and can
easily and quickly identify the "weak" points of the structure.

This method is mainly used in the assessment and control of the load-bearing capacity of existing buildings in relation
to a defined level of performance, i.e. the desired and targeted behaviour of the building, based on the new regulation
on interventions (KAN.EPE). It can also be used in redesign as well as in new buildings in order to determine from the
resistance curve of the structure the ratio au/ai required, according to EC8, for the calculation of the seismic behaviour
factor q of the structure.

REQUIREMENTS

A prerequisite for the execution of an inelastic analysis scenario is the existence of reinforcement in the cross-sections,
which results from dimensioning ONLY with Eurocode 2 scenario with adaptation of the strengths of the Steel and
Concrete materials to the strengths of the existing structure. The materials to be used shall NOT be B and STI grade
(old material grades) but the adjustments of strengths and individual safety factors shall be based on the new
materials.

INTRODUCTION

This manual was created to guide the researcher in his first steps in the field of inelastic analysis.

As an example, a three-storey reinforced concrete structure, considered as existing, was used in order to evaluate and
check its load-bearing capacity in relation to a defined level of performance and is a guide for the new user in his effort
to familiarize himself with the program.

17



EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

GENERAL DESCRIPTION

A. Geometry

The building under study consists of three floors in the superstructure, a foundation level and a roof slab. The
foundation consists of footings and a footing under the elevator core.

B. Materials

For the construction of all members of the structure, concrete of C20/25 quality has been used, and for the
reinforcement, steel of B500C quality.

In case that in the existing construction to be checked, quality B and STI materials (old material grades) were used,
then they will NOT be imported as they are, but will be adapted to the strengths and individual safety factors of the
new materials.

C. Regulations

Eurocode 8 for seismic loads. Eurocode 2 for dimensioning.
Intervention Regulation (CEN.EPE).

D. Loading - analysis assumptions
- Dynamic Spectral Method with homonymous torsional pairs.

The loadings according to the above analysis method in SCADA Pro are as follows:
(1) G (permanent)

18



EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

(2) Q (mobile)

(3) EX (epicyclic loads forces of the earthquake at XI, from dynamic analysis).

(4) EZ (epicyclic loads forces of the earthquake at ZII, from dynamic analysis).

(5) Erx# (epicentric torsional moment loads resulting from the epicentric forces of the earthquake XI displaced by
the random eccentricity +2etzi).

(6) Erz(epicyclic torsional moment loads resulting from the epicyclic forces of the earthquake ZLI displaced by the
random eccentricity +2etxi.

(7) EY (vertical seismic component -earthquake by y- from dynamic analysis).

- Pushover Analysis. The simulation is subjected to horizontal loads distributed in a manner proportional to the inertial
forces of the earthquake, which will increase monotonically, generally until a structural element is no longer able to
carry its vertical loads.
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1°STEP 1: PRELIMINARY PROCEDURE

The data input of a structure in order to evaluate or redesign it is done by following exactly the same procedure as
described for the design of a new project.

The detailed description for the creation, solution and dimensioning of a reinforced concrete structure can be found
in the corresponding manual entitled "Example of a reinforced concrete structure".

In summary, here are the basic steps that must precede the Pushover

analysis:

1.1. Create a New Project

!iﬁ ooon - R B

)

In the initial parameters select EC Greek and the corresponding materials will automatically be selected.

Fewwze, MNapapeTpo

Akkec MNapdpestpol
levikd Ztowxeia Epyou

Kavowopdg |EC
Mpoodptnue | Greek

086vn

Zxgbio

Anzimdvion
Y - Kavoviopog

X

Bifhiobrkn Zidnpwy MaTtopwlv | Euro ~ | | Metric
Zrupadepo MeTahhiki
Bepshiwon | C20/25 o Mehn - Ztoeic | 5275(Fe430
Metahhur Mha 1
Ao C20/75 - STaAMKN QKD | S375(Fed3l
Koxhieg 48
XahuPag Zuyrkahhnon S275(Fed 30
Kupiog B500C ™
TuvBetrpee |BI00C ™ Z0hva C14
Euwehec'rréq Aowpdheiag M0 M1 M2
Aotoxicc AstToupyik. ] ] 125 12
- P JE1F= ] ]
v yMd yM5 M7
o O | | 50
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1.2. Modelling

Movtehomoinon

Model, as usual, your vector using the relevant tools (dxf/dwg, standard constructions, draft, modelling), just as you
would for a new construction.

1.3. Plates-Boards

@ 00000 - @ B[ @Sl M ¢

Boowo Mowrehomoinon Epponvion Epyohein I MAakeg || d:opti::l

Insert plates and loads, using the relevant tools.

1.4. Analysis

PSETLI TS AW -
'-JI Az l-hr.r.'\:r:.rnq Fummesn Frveshpan Mk Mogprin LT AroaTI Arrerrermabmmon

AT Al Y i T E EE

Drzepns Livingen Ermtbooe | Boufroompod ENrvo Iznusr | Soroevnery Amdebion Koumrer  Kogmrio] S e
Bpdon  Molus  polue Asnpeio X ssaogugas I Asandin f A
Diviid Ancrubinuce LTTEL S

Run a first analysis of the structure using a Eurocode 8 scenario (static or dynamic).
Choose from the defaut scenarios and run the static or dynamic analysis, just like for a new construction, and create
the combinations (predefined combinations).
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E. Criteria for exemption from the structural adequacy inspection of existing buildings, according to
Government Gazette 350/17-2-2016

The latest version of Scada Pro incorporates the criteria for exemption from the structural adequacy check of existing
buildings, according to Government Gazette 350/17-2-2016.

KPITHPIA AMNAAAATHE ETATIKHE ETAPKEIAL

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

Obvious damage to the load-bearing structure or obvious serious design weaknesses such as:
1. Large cracks >0,4~0,5 mm
2. Significant reduction of reinforcement due to corrosion
3. Short columns without clamping in critical positions
4. Significant reduction of wall infill on adjacent floors (e.g. gantry) or very asymmetrical arrangement of wall infill in
combination with lack of vertical elements with significant stiffness
(risk of formation of a loose floor).

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

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

The entity is entered as existing and an analysis scenario is selected for its analysis according to its original design.
The strong scenarios in the program in this case are seismic (EAK and old)

and EC8 Greek (Static or Dynamic).

Then, the addendum is inserted and a new analysis scenario is created (this study as opposed to the original one) which
is necessarily an EAK (Static or dynamic-et) or Eurocode 8 (Static or Dynamic).

The following option has been added to these scripts in their configuration dialog box:

KPITHPIA ANAAAATHE ETATIKHE EMAPKEIAZ

Selecting it displays the following
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Kprmpua Amodhoyrg Ehsyyou Etomwng Emaprewog b4
Kpmpa AnaAAayng EA&yyou Eramkng Endpraiog ®EK. 350/17/2/2016
Eifioc EngpPaonc MNpoobnkn w
Kamyopia Knpiou 1 w 27

Mpénzl yia To TpEyov oevapio yi=1.0 ka 5=1.0 yia dagn B,C
Mpénzl yia To TpEyow oevapio q = 2.3
Auopeveig Zuvenaieg | A1 7
ETonzia Apyikng MehEmg

Zevapio Avatuong | Seismic E.ALK, (Static) (0) v
MdPaopa ITomyeioy ano Zevapio

T noudaidTrra I w| 3 EI yi III
X z

Tepvouoa Baang (k) | 0 | | 0 ‘

Edatpikn enméyuvon (m/sec?) | 0 | | 0 |

Cance

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

Then we choose the type of intervention
1. Add
2. Changes of Use - Conversions
3. Atthe same time both
Next, the category of the existing building (original design) is selected according to the table
Karnyopieg Ktipiwv

KGTI]YDprt 1 | Kripia mou éyouv pehetnBei pe Bdaon toug Kavoviopoulc Tng
Quddac A, £l 6TTwWE I0YUoUY OHUEpT

Karnyopia 2 | Kripia mou éxouv pehenBei pe Bdon

NEAK/NEKQZ (1992), EAK/EKQZ (2000)

EN1998-1, EN1992-1-1, EN1993-1-1, EN1994-1-1,
EN1995, EN1996

KctT!]YDpICt 3 | Kripia Trou éxouv pehetnBei pe Tig "TpooBereg Alardageig Tou
1984", amd Omhiopévo Zkupddepa kKai  Katnyopiag
omoudaiotnrac | n ll.

Karnyopia 4 | Otroiodrimore ktipio

This table is also displayed with
Under the building category, prompts are shown for parameter values of the current scenario (present study) according to
the above GGC.

MpZnzl yia To TpExoy oevapio yi=1.0 kal 5=1.0 yia edapn B,C

Mpzne yia To TREXoY oevapio g = 2.3

We then select the possible adverse effect in cases of change of use - conversion or a combination of both,
according to the table below
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MIOANEZ AYIMENEIZ LYNENEIEZ

Avopéveia A1 | AGENON KATAKOPUPWV POPTIWV

{_‘\quévglgg A2 | AvEnon padwy Kal ETTOPEVWIC TEITHIKWY QopTiLV

ﬁ.UU‘péVEI{:( A3 | AMayr) oTomkol ocucTipatog Tou  @épel opilovna
popTia

Aug-pévgm A4 | AuoueveoTeEpn OEICUIKN OTTOKPION AOyw emdEivwong
NS un-kavovikoTnTag Aoyw ahhayric ToOIoTTANPWOEwWY

ﬁ.uo‘pévam A5 | AlGgnon Tou ouvTeheoTn) oTTOUBMIGTNTAG

which is also displayed with
Next, we select the analysis scenario we ran in the first step for the initial study
Eromxeia Apyiknc Mzhamc

Ezvapio Avahuonc | Seismic E. ALK, (Static) (0) w

and press the MaPoopa IToneioy ano Zevapio

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

EnoudagTrra I “| g |D.I36 ‘ yi ‘ 1 |
x z

Tévouon Béone (kN) | 69,220 183| | 62,220 183|

Efapikn enmaguvan (m/fsecz) | 0.5886 | | 0.5836 |

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

The results of the criteria are displayed with the "Seismic Action" button
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KFITHFIA ANARMATHI ERETXOY ITATIEHI ENAFKEIAL YNAFXONTICOEI KETIFIOY
(#EF 350/17=02=201&)

Ei&or Enfufoong i Npootnen

Kotnyvopla Etiplovw 1 2
Etlpia nmov éyouv prictn@cl pr pdan
NEAK/NEKGE (19982), EAK/EKQE (2000), EN1888-1,
ENl4862-1-1, EN1643-1-1, EN14&4-1-1, EN14&&5,
EH1998

Etovyela Ap¥ixfig Mehétng @ Seiamic E.A.K. (Static) (0}

|Enovdmidtntal vi | o |og,ex(m/secd) |ag,rz(m/=ec?) |Ve,ux (kHN) |Ve,uz (k)|
I + + + + + + I
| I3 11.15]10.16 | 1.1287 | l1.0821 | 129.98 | 122.53

Erowyeio Nupobows Mrhétng @ EC-8 Gresk Statickyrio (7)

|Emoudaidtntal yi | o |og,nx(m/asci) |ag,nz(m/aec) |Vn,ux (kN) |Vn,uz (kN)|
| : : : : : : |
I - 11.0010.38 | 2.0845 I 2.0845 I 205.38 | 205.38

Aved8uvan X

Bo= ag,nfag, e = 1,86

po o= 1.00

pfpa = 1.8& Arv ConoAANOOETOL

pv = Vn/Ve,u = 1,58

pao= 1,00

pv/po = 1,88 Arv onmohidoorToL
AveU8uvan Z

p = ag,n/ag, e = 1,97

pa = 1.00

pipx = 1.87 Arv onohAGOTETOL

v = Vn/Ve,u = 1,68

pao= 1,00

pv/po = 1,88 Arv onohhGoorToL

They appear in the order:

- The type of Intervention selected, the category of the building (if it is only Add, no adverse consequence option
appears).

- The data of the analysis scenario of the original study are then displayed, such as its name and the corresponding
values of the quantities required. This is followed by the corresponding data of the current study (without a value in
the Importance field because the Importance of the original building is always taken).

- Finally, there follow the checks that relate to either intersection reasons, or to ground acceleration design reasons.
Checks are made in each direction and it goes without saying that the criteria for exemption must be met in both
horizontal directions. The final criterion is expressed on a case-by-case basis as a final ratio which, if greater than one,
is not exempt and, if less than or equal to one, is exempt.

25



EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

1.5. Sizing

Make a first dimensioning of the carrier using a Eurocode 2scenario
in order to calculate its reinforcement.

I As mentioned before, a prerequisite for the execution of an inelastic analysis scenario is the existence of
reinforcement in the cross-sections, which results from dimensioning ONLY with Eurocode 2 scenario (not with
the old regulation) with adaptation of the strengths of the Steel and Concrete materials to the strengths of the

existing structure.

I 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.

Within the Parameters of Sizing:
- select the combinations and
- adapt the strengths of the predefined materials to the qualities of your existing construction.

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.

It is recalled that for the elastic analyses (checks in terms of forces - intensities) the representative (characteristic)
strength value of the materials is the mean value minus one standard deviation, while for the inelastic analyses (checks
in terms of deformations) and for the m method the representative (characteristic) strength value of the materials is
the mean value. Method mis considered to belong, as far as the determination of strength is concerned, to the inelastic
methods.

As mentioned above, the CEQS also provides for individual safety factors ym (yc and ys 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 (§ 4.5.3.)
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U] ‘EAeyyor o opoug Suvapuswv
» g Zkupobepa (ZAA:) - (Yhwo)

(foyus wat oty 29 avadewpnon)
Mo XaAuPa (ZAAw) - [Yhiko & Aentopgpeiec)

| yoaas | ez | s
(3 evadewpnon)

U “EAeyxol os dpoug napapopdwoswy

ouvtEAsoteg otabepol avebaptnTa amo vAKO

(igyus kat ot 2 avadewpnarn)

IMNAKAY 1T 4.1 : TIMEE IATOTHTON TON YATKON (mov S1apopoayouy TIC OVTIGTAGELS)

KAT ANTIETOINOI EDIMEPOYE EYNTEAEETEE ATEHANAFTAY v’y
MEQOAQZ EAEIXOY !
ZE OPOYI AYNAMEQN' IE QPOYE ITAPAMOPPQIEQN?
YPIZTAMENA YATRAS ITPOITIOEMENA Y@ITTAME IIFOSTIOEMENA
EANONIZMOI NAYAIEA EANONITMOI
Non Ohn N On
AVTIPOGHINEDTIKES — — — —
THEC X—s N N X X X
Emuigpong T 1o oxopdlepa: Avohdyos Sarowg Avaloyog Avahdyms Suarops
U Aveddyos TAA, v = 1302015 W/ wm ZAAy 1)/ s
aspaiziog Yt Do tov yithopa emiacpol: TMPOCTERLGOTI oS MPOCTELATIOTI TS
D TAA, «Yymjhrpe so avalayog
o M%‘;m:%::ﬁgammmm L5 0 100) | Bvmever | 7omL102000 | 7ol R | voolsn i
FAAy 1. = 1152005
Tin TAA, wAverTrs wm avaoyom:
FAAy ' =1.20=0.03
*  Towomapeves Tonomnpoces =130
+  Tlpoonféusves Togominpootts Yw=1.7

The definition of the above parameters taken into account for the calculation of the strengths of the existing materials
is carried out within the Sizing Parameters.

In the initial window in the Active Sizing Material field: select Existing
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FuvBuadpol ZeT DopTigsoy

(09 |or | jnem.| | x| [ x| |42 || -2 ][ne

Mopapetpol Aopwun ETogEow >
Ikavomko KopRow Eidnpuy ZUhiva
Zuvduagyoi MAdKzS Aokl Fiihai Mo Onhiooi

EuvBuaoyoi AfA Koma ™

1(5) +1.35Lc1+1.50Lc2 A

2(1) +1.00Lc1+40.50Lc2 A

3(2) +1.00Lc1+40.30Lc2+1,00Lc3+0, 30Lc4+1,00Lc540.30Lc6 40,307 A 4%

4(2) +1.00Lc1+40.30Lc2+1,00Lc3+0. 30Lc4+1.00Lc5+40.30Lc6-0.30Lc7 A 4%

5(2) +1.00Lc140.30Lc2+1.00Lc340, 30Lc4+1.00Lc5—0.30Lc6+0.30Lc7 A +X

8(2) +1.00Lc1+0.30Lc2+1.00Lc3+0, 30Lc4+1.00Lc5—0, 300603007 A 4

7(2) +1.00Lc1+0.30Lc2+1.00Lc3+0,30Lc4—-1.00Lc540,30Lc6+0.30Lc7 A 4

8(2) +1.00Lc1+0.30Lc2+1.00Lc3+0,30Lc4—-1.00Lc5 40, 300603007 A 4

9(2) +1.00Lc1+0.30Lc2+1.00Lc3+0,30Lc4—-1.00Lc5—0, 30Lc6+0.30Lc7 A 4X

10(2) +1.00Lc140.30Lc2+1,00Lc340.30Lc4—-1.00Lc5—0. 30Lc6-0.30c7 A 4% ¥
£ >
SuvTehearés Erafung s || v
Trabpn X ¥ 7 | Eioaywyr) Zuviuaopdy |
0-0.00 1000 1000 1000 | | Yrohoyiopdc SuvBuaouiy |
1-30000 1000 1000 1000 ||

2-60000 (1.000 1000  |1.000

ZuvBuaopog GHp2Q

| Autoparn fAaoramoddynon MeAsg |

| Enavaunohoyiouog peyeBow KAN.EME. |

Evepyo YAk AooTamoddynong

YipoTapevo

Mio

Karayipnam | | Aafaoua QK || Cancel

® Inthe fields Plates, Beams, Columns, Sheets, at the top, there is the choice of the corresponding materials:

Ikavomicog KauBoy EEnoy =0hiva
EuvBuaopoi NAdkeg Aowoi ETohon Mediha O nAuopoi
[ sxupédepa:ciz/i5 | | xahuBag (Kupog:5220 | | XéhuPag (uvdjpwv) :5220 |

Where,

choose
quality of the material to be used for both concrete and reinforcement (main, connectors).

28

the



EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

By selecting a different quality for the concrete, the corresponding coefficients are automatically updated.

The new version of SCADA Pro 21 added the possibility of simultaneous definition of two material qualities for the
structural elements: new and existing.

OBSERVATIONS:

I In the existing material, the calculation of the final compressive strength is now done automatically based on

the corresponding provisions of the CEE.

I Then, the attribution of the quality of the material to the elements and consequently their classification (New
or Existing) is done automatically with their dimensioning 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.

I All three windows (Concrete - Steel main - Connectors) are divided into two sections:

1. NEW (left) &
2. BACK (right)

The procedure is the same for all 3 windows.

You select a quality from the list and then, based on provisions of the EIA, you select from the corresponding fields in the

"Calculation" section

Mapapstpol ZKupodipaTog

MEQ

MoisTrra
EFrabepec

Fwpa) |2 |

£20/25 w

TRd (MPa) | 0.25

Max Mapapoppmozss

C {NIM} 0.0035
zc (M) 0.002

YPIETAMENC

Mowrmra |C20/25 ~

Erabepsc

-

¥ noAoyIauog

| EAgyy0C 02 0pouc NOpapoppuios]

Epyaommakzc Tipgg w

Mpiv and To 1954

oK [

yes EAL fhakoU AveEim) L

Fem (MPa) 5 (MPa) y'c
Fctm (MPa) | 2-210418

EN S
TRd (MPa) | 0.25 Fck(MPa) Fed (MPa)  Fetm (MPa)
S — | 20 | | 16.66666| | 2, 210418|
= (M,M) 0.0035 _ I

VrHEpwar
zc (M) 0.002
Ewpappoyn) 0 OAEC TIC KOTTYOPIES TWY OTONEIWY Cancel
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

the corresponding parameters of your study based on the provisions of the relevant paragraph of the CEE. Once the
selections are complete, you press the "Update" button and the corresponding final strengths are indicated in the
fields below the material and are the ones that will be used by the program.

The coefficients ycu and ycs must remain unity.

In detail:
4+ SKYRODEMA

You choose whether a calculation will be made:
» interms of Forces ( Elastic analysis method q)

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

You choose whether to set:
Fcm {MPa) 5 (MPa)

R E
»  Laboratory Values - to be filled in the fields or

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

(YR LA RS TS AT TE TE Y T

Mprv and To 1935 W
Mprv and To 1985
logging Mera n To 1995 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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MapapeTpol Ik podipoTog X
NEOQ YOIETAMEND
Modmra (€025 Mormra | C16/20 v| YnoAoyiouse
Erabzpic Frafepic EAzyyoc ot 6pouc nopapoppage: ~ | |E
Fek (MP3) E Fed (MPa) Epyaompiakzc Tipéc | F——
1.5 § Eprjuny Tipég (KAMEME 2017)
b= - you Mprv and To 1954 Eprunv Tiggc (KANETIE 2022)
E - s e
Fecm (MPa) s (MPa) y'c
2.2
Fetm (MPa) Fetm (Mps) | 1658632 | = | |4 | | - |
TRd (MP3 0.25
ea) TRd (MPa) Fck (MPa)  Fed (MPa)  Fctm (MPa)
Manx Mapapoppaoag Max Mapapoppiosc 13 | | 1083333 | 1658632
zc (M,M) 0.0035 &c (N,M) 0.0035 |
Evnpgpwar
o (M) 0.002 zc (N) 0.002
CK Epappoyn gz OAsg TIC KaTNyopies TWwy oTorEwy Cancel
4  HALYVAS:
KoduBag (Kupuwov) e
MNEQ YOIZTAMENO
¥ noAoyiopog
Mowmra | BS00C ~ Mowmra | 5400s v . -
Eheyxoc o= dpoug napapoppaioet | 12 L S (GANETIE 2022)
Erabzpic ETafzpic , .
OnmKn avayvipian « | [Epyaomnpiaric Tipeg (KAMETE 2022)
Stahl I1I
333.3333
Fik (9P2) Frd () YT | E
5220
= ysu ZAA MenmmopEp. | Avea) ~ | 5400
5500
Fym (MPa) s vs  |B500
Y55 V]
[ |0 |z |
c c F P Fyd (MPa
Max Mapapopgaan Max Mapapoppoan vk (Pa) :IB (M33.}3
- -
Evnpépuwarn
oK I Etpappoyn gz GAZC TIC KOTTyopiss Tww aTonEiny I Cancel

When determining the strengths of Steel (main & fasteners) there is the additional presence of Optical Recognition.

Selecting Visual Reco

| stahi ot

AVEKTT)
Fym (MPa)

fills Fym .

nition opens the list of steel grades you select !
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

All other values are automatically filled in and with the Update the Constants for the Existing Steel (main &
fasteners) are calculated.
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

3"revision of the EIA CIP

For steel, the material safety factor ys 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:

EAL kol BVERTT v

ZAA AznTopsp. | Avex) w

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).

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

Finally, by selecting the "Apply to all categories of items" button,

MopapeTpol ZkupodEpaTog b
MNEQ YOIZTAMENO
MogTrra | £20/25 v ModTra | C20/25 - ¥ noAoyiouog
EraBepic Frafepic EAsyyoc 0= ApoUC napapopqoas:

raors (2 Fed (MPa) Epyaompiaxic Tz ~
yeu you Mprv ané To 1954

yes yes ZAA YAKOU | Avzem -
Fetm (MPa) Fctm {MPa) Fonies) - =) ve

2 Jl J[2 ]

TRd (MPa) | 0.25 TRd (MPa) | 0.25 Fck (MPa) Fed (MPa)  Fetm (MPa)

Man Mapayoppioeg Max Mapapoppaoec 20 | | s.66068| | 2.210418]

zc (N,M) 0.0035 zc (N,M) 0.0035
Evnuzpwan
zc (M) 0.002 c (M) 0.002

QK I Epappoyn oz 0ASC TIC KT yopies Twy OToEiny I Cancel

the materials you specify for one category of building elements (e.g. Pillars) are automatically copied to all other
categories of building elements and so you do not need to specify them again, provided of course that the qualities
are the same.
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

Then and before the initial sizing, as in the new building, the corresponding option in the parameters must be
"Existing". Then and as usual you adjust the reinforcements of the structural elements.

Mapapetpor Aopuwww oz *
IkavoTikoe KopBuwy TIBnpo ZUkiva

Euvduaopoi MAdkzg Aokoi Frihol Médiha Onhopoi
Fuwduaopoi Zer dopTigzwy (101) |Aor. | Aar. +X - +Z -z Mo
Fuviuaguoi AA Kara A

1(5) +1.35Lc1+1.50Lc2 A

2(1) +1.00Lc1+0.50Lc2 A

3(2) +1.00Lc140.30Lc2+1.00Lc 340, 30Lc4+1.00Lc5+0. 30Lc6 +0. 3007 A +%

4(7) +1.00Lc1+0.30Lc2 +1.00Lc3+0. 30Lc4+1.00Lc5+0. 30Lc6 0. 30LcT A +%

5(2) +1.00Lc140.30Lc2+1.00Lc340. 30Lc4+1.00Le5--0. 30Lc6 +0. 3007 A +X

&(2) +1.00Lc1+0.30Lc2+1.00Lc 340, 30Lc4+1.00Lc5--0. 30Lcs 0. 3007 A +¥

7(2) +1.00Lci+40.30Lc2+1.00Lc 340, 30Lc4-1.00Lc5+0. 30Lch +0. 3007 A +5

8(2) +1.00Lc1+0,30Lc2+1.00Lc3+0, 30Lc4—-1,00Lc5+0, 30Lcs -0, 30LcT A +X

9(2) +1.00Lc1+0,30Lc2 +1.00Lc 340, 30Lc4—-1,00Lc5--0, 30Lc6 +0. 3007 A +%

10(2) +1.00Lc1+0.30Lc2+1.00Lc3+0. 30Lc4—-1.00Lc5--0. 30Lc6—-0. 3007 A +% "
€ >
EuvwTehaoreg ZTafpung 1/(1-6) -
FraBpn ¥ v 7 I Eizaywyn Zuvduoopoy

0-0.00 1.000 3.000 3.000 ¥ nohoyiopog ZuvBuaguy

1-300.00 3.000 3.000 3.000 |
2 - 600.00 3.000 3.000 3.000 FUVBUODLE GHY20)
3 - 900.00 3.000 3.000 3.000

AuTd il A Mzhs
4-120000 3000 3000 |3.000 HroHamn Siagrasioovnen TElEme

5 - 1500.00 3.000 3.000 3.000 Enavaunohoyioudg peyeboy KAN.EME.
6-1800.00  3.000 |3.000 | 3.000 Evepyd YA AdoramoAdynonc
YIoTaPEVD -
Karaywpnan MaBaopa oK Cancel
With the command "Category - Beam Material" and "Category - Column Material" you can o

display the categorization of the elements and the strengths of the materials in your
organisation.

h.‘ru‘uu-w:
G,

W Suppicpunu Mituug

-
Mrraoeion: Kapldo

D Enp s o

? Loy B TG

I‘?-m-ﬂn.’. Yima AremiL
-

'E* g - Yeaa Do

For example, in the following beam spacing

there is the designation (Y), Existing material and the corresponding three characteristic strengths of concrete, main
reinforcing steel and steel fasteners.
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

F. New data on the structural adequacy of arbitrary buildings, in the context of the
implementation of the urban planning law 4495/2017

In the context of the implementation of the Planning Law 4495/2017, which provides for cases where the existing
building, partly or entirely arbitrary, is exempted from the structural adequacy test under certain conditions and cases
where the structural adequacy test is required. In cases where structural re-inspection is required, the following
procedure shall be followed:

A) Determination of the SDS

B) Complete geometric survey of the construction on site

C) Inspection for damage to structural members. If there are substantial damages (e.g. corrosion of
reinforcements, carbonation of concrete, etc.) these are recorded and then the corresponding structural
degradation factors are calculated based on the CEQA.

D) The following assumptions are made for the mechanical characteristics of the materials according to the
selected SDS:

- for a satisfactory RMS, we define the values of the mechanical characteristics divided by yf=1,1

- for a high SWD, we define the values of the mechanical characteristics divided by

yf=1,0

- for a tolerable SWD, we define the values of the mechanical characteristics (Annex 3.1 of the CEE) divided
by yf=1,2

and we do the sizing.
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

1.6. Modification and adaptation of the reinforcement

You will then need to modify and adjust this reinforcement according to the existing reinforcement of your structure,
using the "Reinforcement Details" tools for beams and columns respectively.

In the Beam Reinforcement Details, the Main Opening Reinforcement section includes tools that allow you to modify
the main reinforcement of the selected opening and the Reinforcement of Supports section includes tools to modify
the reinforcement on the supports.

| W Eduoe Mg o

|
+) y | + p | Peste ; Mt ol el - - -
LS 1% " | Copy |.- B | sy Dty Arvadeypairtun b Omdamuts Asalypared Kime. | Updabe o Comisd

St

_IIII[IIIII]I]IIIIIIIIIII]IIII]III]IIlIlIIi
-t

Oniepts, Implteay Sevleripee  MpooBorn  Prypdmoon  evsletn  Evioguen

. A VLEE P w—
LDy P 12 Imigkn Aoompd  dvowm PepEn Bl pens W
oH v Turiyea w9 10 Asgronevedmd) 3.8 2. 3 £ Fénfloc =

oi8 . o | [0 Totedrrmatsn(ond) 6. 18 L8 %52 = take || TF [ 7
o-H4 Turtwon || 4E I 3 Asyropevedom ] 1.4 73 Ko 0|7
56 y oy = Cac| |2 Jo TestMToEEvOcmdy 6, 36 BB -5 11 an Caell 12 0

In addition, by activating the:

%&hq OnMouos Avolyparoc Karm

Half of the reinforcement of the lower openings shall be taken into account as oblique reinforcement, with the result
that it is added to the supports and removed from the opening

After you have adjusted all the reinforcements of a beam or a row, you can use the Copy and Paste or Paste All
commands, which allow you to copy the reinforcement of an opening to another opening (Paste) or to all openings of

the row (Paste all).

Faste

Copy
Paste All
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OBSERVATION:
! A detailed description of the use and capabilities of the Beam Armour Detail tool can be found in the User Manual

Chapter A: "Beam Armour Detail"

Similarly, in the Pillar Reinforcement Details, the Main Reinforcement section includes tools that allow you to modify
the main reinforcement of the selected pillar or wall, and the Connectors section, tools to modify the connectors.

hid o \'

¥ Edmer Yooorubiugiamay

T &) 91 Kl h]i] )

i [P
| ot Tehazeed o |3 [®
:|| il T Fuslemipec
[r— Timar
i ﬁ AarpdeyaTra [+ A ar o
Lt = ]
'El'h Evrmmms Ty 1
== —
| i Anarehioun
S ey -~
|E.!-J. = ]
. ?-F Moo
IrE: == =3 -
| | ¥ Eheam T 2 ; M ]
| | :"— i e - u y Aoy
E L » Fopnac = Ha v aaETing i
! LTS i Topa |_|Edsbyn fanannecty;
|Ensvanahrgmede el a LT
| non_nm |
| Eerrms; K i — A e :| Tpooan Poflluy
[ 51 5 I
! | T= B, 00 &ooraco elfpen dvm)
51 52 52 tudpBconn Pifiley
+ M . =
—| Exazmamm o adeg g g
e e
Copy Etwciting
W[ e |[, )
.'..'\‘ .‘\‘. * v
. o g e l .!, I _o-] |
| el B .' '_E! Pipordpn Tpoaass Sdoroon
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Then, after you have adjusted all the reinforcements of a column or wall, you can use the Copy and Paste commands,
which allow you to copy the reinforcement of one column/wall to another (Paste), so that any modification you make
to the cross-section of a column/wall can be copied to another column/wall, at the same or a different level, without

having to repeat the process.

Faste

OBSERVATION:
! A detailed description of the use and capabilities of the Beam Armour Detail tool can be found in the User Manual

Chapter B: "Pillar Armour Detail"
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1.7. Storage and import of modified armaments

[::-'. SCADA Pri 3284 - [00) Scada

Bamk MavrEieaaiman Epupeeaamy ERtirpiyann Epyainio [aFi T daogmin Asolucn A OTZALOYER LTGRO

Llcn 1 B o B

- % S b L&

Pz Eevpyé Tivapi MNoga- Evemoinon | Tovéxeus Bryrsd Amateil- | Loposrmy- Emuom | Aunmetc Barynof Amoweid-  Elepwsd Anorehil-
[T FT TR F TR TR R Bouw~ Dmbion Synta~ | paoubge v Onler* -opeen~ | Dulor® apome
Lruwme Jewes lEEniTmac cAEVE DL rrormbidanTs el
Scenario x
Ovopa |1 |
Tuneg  |EC2EC3 [~
Méo Evnpépuan

Maypaipr) MagTamoAdynang
[zxupdzpa [ Zuviitosc

[]z@npa Emappoyr

Zuvohikoe Onhopog Knpiou

I Efofioc I AnoBrkeuan Eigayoyn

FuvoMkr] faypacpr) Evioliozoy

MoKy ETUAww

Within the NEO field there is now the possibility to store the total armament

FuvoMkoc Onhiopog Kmpiou
Anohrikeuon Eigay oy
of the building as well as to delete in total all the
Zuvohikr Aiaypagn Evioyloemy
Aowiow Eruhoow

reinforcement of beams and poles

& @

EmPuan Enozs
Topmn * Manng

With the Total Building Reinforcement field, it is possible to store the reinforcement of the beams and columns with
the manual modifications made by the user in order to adjust the reinforcement of an existing design for the purpose

of evaluation and redesign, as well as the reinforcements given to these elements.
This command is very useful in cases where there is a need to remove, modify or add a new item.

PROCEDURE:

In these cases select Save, then return to modeling, make the modifications to the vector, run the original EC8_Greek
analysis (Static or Dynamic) and come back to dimensioning. You load the combinations again and re-dimension the
entire vector to pick up reinforcements and new or modified elements. By selecting the Insert command, all the rebars

and any reinforcements that you manually inserted into the pre-existing elements are brought back in.
It now remains to insert the existing reinforcements into the new or modified elements.
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1.8. Interaction Diagrams
1.8.1. Strength calculation (Pushover)

After the preliminary procedure is completed and the existing reinforcement is inserted in all elements of the structure,
and before the creation of the pushover analysis scenario, it is necessary to precede the "Pushover Strength
Calculation" by selecting the corresponding command:
"Dimensioning">"Columns">"Results">"Pushover calculation"
Or alternatively for all elements of the study via the command:

"Sizing">"Parameters">"Recalculation of SIZE">"

MNopapetpol Aopkwy ITog e >
Ikavomkog KopBoy EEnpav ZiMva
Zuvdugouoi MAdkeg Mokl Frihol MEfiha OnMiopoi
Zuvluaouol Zer Goprioswy (100) | Aer | [nem | | ax | x| |4z || 2| o |
EuvBuaopoi AA Kagra ™

1(5) +1.35Lc1+1.50Lc2 A
2(1) +1.00Lc1+0.50Lc2 A
3(2) +1.00Lc140.30Lc2+1.00Lc3+0.30Lc4+1.00Le5+0.30Lc64+0.30LcT A +X
4(7) +1.00Lc1+0.30Lc2+1.00Lc3+0.30Lc4+1.00Le5+0.30Lc6—0.30LcT A +X
5(2) +1.00Lc1+0.30Lc2+1.00Lc3+0.30Lc4+1.00Lc50.30Lc6+0. 307 A +X
8(2) +1.00Lc1+0.30Lc2+1.00Lc3+0.30Lc4+1.00Le5-0.30Lc6—0.30LcT A +X
7(2) +1.00Lc140,30Lc2+1.00Lc3 40, 300c4—-1. 00Lc5+0,30Le6 40, 30Lc7 A 4X

A

A

A

8(2) +1.00Lc1+0,30Lc2+1,00Lc3+0, 30041, 00Lc5 40, 30Lc6--0. 30Lc7 +X

9(2) +1.00Lc1+40.30Lc2+1,00Lc3+0, 30Lc4--1.00Lc5--0, 30Lc6 +0, 30LcT +X

%01'2] +1,00Lc1+0. 30Lc2+1.00Lc3+0, 30Lc4--1.00Lc 50, 30Lce--0, 30Lc7 +X N ~
ZuvTeheoreg ZTabung | 1/(1-8) | | EC-8_Greek Dynamic (1).cmb ~ |

T168pn ¥ ¥ Z I Bioaywyn TuvGuaopdy I

0-0.00 1.000 1.000 1.000 | ¥ nohoyiopog Zuviuaopdy |

1 - 300.00 1.000 1.000 1.000 I End Calc

2 - 600.00 1.000 1.000 1.000 SuvBuoopdc G-Hp2Q

| AuTopamm fagramohdynon MeAsmg |

I Enavaunohoyiguds peyghav KAN.ETE. I

Evepyo Yhiko mumﬁoﬁévncﬂq
| YipIoTapEvo w~ |

Karaypnarn | | Niafaoua | 0K || Cancel |

Through this command, the program calculates the M-N interaction diagrams for all structural elements of the beam

| Enavaunchoyiopdc peysBov KAN.EME. ‘ and all levels.

Alternatively, the recalculation of the strengths after manual modification of the reinforcement for the beams and/or
columns/wall and all levels, the corresponding options can be found in the Results of Beams and Columns:
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It involves the calculation and display of the moment-axial interaction diagrams, based on the geometry of the cross-
section, the quality of the materials and the reinforcement. The three-dimensional diagram of the strength envelope
(My, Mz, N) is produced. In addition, the Tension-Deformation diagrams for steel and concrete are displayed
schematically, and the Stress-Curvature diagram is shown in detail.

! Observation: The points inside the diagram are the N-My-Mz points each combination.

Select the calculation for the Pillars and/or Vault or Beams, per Floor or for the whole Building.
The program automatically calculates the interaction diagrams, while the diagrams are displayed on your screen.

In addition, for the individual element (beam or column/column), it is possible to calculate its new strengths through
the Reinforcement Details.
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1.8.2 Recalculation of the figures of CAN.Ltd.

In addition, the Enavaunohoyiopig pzyzbav KAN.EME. , allows the recalculation of the strength moments in case
of modification of the materials in the Beam-Pillar fields, and if the reinforcement has already been modified according
to the existing situation.

So if, for example, you have already defined the existing strengths of your materials, you have already dimensioned
your design and modified the reinforcements of the structural elements and then you need to modify the strengths of
your materials, you only need to make the change

and press the button Enavaunohoyiopdc peyeboy KAM.EME. | torecalculate all the sizes provided for by

the EIA without having to repeat the procedure. The program will automatically calculate the new sizes for all members
of the study.
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2°STEP 2: PREVENTION

2. Foreword

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

| EC-8_Greek - |

[I'bns’:lavmq Static v]
Static

| Cymamic

' AvehooTien

|EhooTiv Static

;EMGTLE' E amic
| Mpodheywoc Static

Mpo&keyxoc Cynamic

The types:
®  Static
®  Dynamic

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

All the following types:
®  Anelastic
®  Elastic Static
®  Elastic Dynamic
®  Static pre-testing
®  Dynamic pre-testing

They are used for the assessment and redesign of existing structures based on
the provisions of the C.E.P.E.

2.1 Introduction

The two types of analysis scenarios "Static" and "Dynamic" are two preliminary elastic analyses in order to examine
whether the criteria set by the CEE for the application of elastic (static or dynamic) analysis for the assessment and
redesign of the structure are met. In particular, among other things, the inadequacy indices "A" are calculated, which
give a first picture of the earthquake resistance of the building (CEE §5.5.1.1). The morphological regularity of the
building is also examined (CEE §5.5.1.2).

OBSERVATION:

! For performance level A, the following elastic analyses may be applied
(static and dynamic) without conditions (§5.5 and §5.6)
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EPC 5.5.1.1.1 Structural element failure 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')

A=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 js used), while gm 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 A ratios will be calculated, both for valuation and for redesign, on each primary load-bearing element. The highest
A ratio for an individual element on a floor (the most overloaded) will be considered a critical A ratio for the floor.

CAN.EPE 5.5.1.1.2 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 CEE prescribes specific requirements for the application of Elastic Statics and Elastic Dynamics 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)

EPC 5.5 For performance level A, the elastic static analysis may be applied without the conditions in § 5.5.2.

EPE 5.5.2 Conditions of application (Elastic static analysis)

For the elastic methods there is no a. The application of the static elastic method is permitted
question of conditions of  (for performance levels B or C, see § 5.5) when all of the
application relating to the level of @ following conditions are met:

confidence in the data.

(i)  For all the main elements A<2.5, or for one or more of
them A>2.5 and building is

morphologically normal.
(ii) The fundamental eigenperiod of the building rois
less than 4 r.or 2s, (see EC 8-1).
As Criterion of this of (iii) The ratio of the horizontal dimension in a
condition, in the case that the floor to the corresponding dimension on a neighbouring floor
aperture not is floor not exceeds the 1.5
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deformable, the rule may be used that the
relative floor arrow on either side of the
building shall not exceed 150% of the

through the relative arrow.

(except o last floor and

annexes).

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

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

or the floor above.
No required check of (i) the building in sectional height does not exhibit an
this treaty on sufficient mixed asymmetrical distribution of mass; or
systems. of stiffness.
(ii) The building has a system for absorbing seismic

actions in approximately two vertical directions
addresses between them.

The main objectives of this paragraph are,
on the one hand, to prevent the exclusion
of the method (which has the well-known
advantages of simplicity and
transparency), due to the fact that all the
conditions application of the
§5.5.2a , particularly in older buildings,
and the possibility of using the same
method of analysis both in assessment
and in the redesign (in which case,
because of the interventions, it is more
likely the conditions for application will be
met).

B. Notwithstanding the validity of conditions i, iii, iv and v of

the previous paragraph, but that there is no substantial
damage, the static elastic method may be used for the
purpose of valuation (only). In this case the simulation
safety factors ,saprovided for in § 4.5.1 shall be increased by
0,15.

CAN.EPE 5.6.1

Conditions of application (Elastic Dynamic Analysis)

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

a. The scope of the dynamic elastic method is defined by the
condition that for all principal elements A< 2.5. or for one or
more of them A > 2.5 and the

building is morphologically normal.
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For the

$5.5.26.

comments of previous paragraph, but under the

purposes of this provision b. Regardless of the validity of the conditions of the possibility see the

provided that there is no substantial damage, the dynamic
elastic method may be used for the purposes of assessment
(only). In this case the safety factors  of the simulation csq

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

In the following, the procedure, parameters and results of the controls of the "Pre-test" scenario in SCADA Pro are

analyzed.

The CANEP requires that certain criteria be met in order for the flexible methods to be applied.

For the Elastic Static Analysis it provides a set of criteria (including morphological regularity) of which have
been implemented in the project and

are presented in the form of controls, those of which contain quantitative quantities and could be
implemented computationally.

For the Elastic Dynamic Analysis the only criterion set by the CEFR is that the inadequacy index A is less than
or equal to 2.5 (A< 2.5) or for one or more of these A > 2.5 and the building is morphologically normal.

! However, for both methods, it gives the possibility to apply the elastic methods, for valuation only, as long as the
coefficient of the permanent loads ysd 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 only
permitted for valuation purposes, irrespective of the validity of the conditions of application (see §§ 5.5.2.b and 5.6.1.b),
if the cSd coefficients in this

§4.5.1 are increased by 0.15 (i.e. ySd,eA.= ySd+ 0.15).

In the analysis section, you can now define a preliminary analysis scenario (pre-check), either static or dynamic, which
will be run with an elastic spectrum and will perform all the checks for the analysis selection criteria, based on what
was mentioned above.

LA pre
v
v

requisite for the execution of the preliminary analysis scenario is:

the existence of armaments; and

the calculation of the corresponding strength moments.
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2.2 Pre-check
So in the analysis section and in the "New Scenario" option
- = =

EnavapiBunon
KeuBwv | cuhill-MeKee(ll

B8 Grek Ehnorise] Stz

Chymamic
Mk AvehooTia
Ehootua) Static
mﬂpT[c-Ehuc'nE' %amic
Mpogheyxoc Dynamic
W&o ] | Evnugpwon I

EEoBog |

create a new script "Static Pre-Control" or "Dynamic Pre-Control"
I Note that for this scenario, the stiffnesses of the elements are adjusted based on Table C4.1 of CANEPE.

IMivowas T 4.1: Téc Suosopyio

AMA | Aopkd oToryeio Avowoyio
1.1 | Yroomiholld ecnTepiid 0.8%E.I;)
1.2 | Yroomihold TeplueTpicd 0.6%(E.I;)
2.1 | Totgape. i - pyyuotapévo 0.7*(Ed)
2.2 | Totyapa. prynatopvo (1) 05*(Ed)

3 | Aowoc (2) 0A%E L)

You then follow the procedure for running the script.

In the "Parameters" dialog box you set the parameters as you would for an EC8 scenario:
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MNopapetpol ECE X
Eziouikr] Mepioyn Xapakmmpiomikés MNepiodon Eninzda X2 spappoyic e oaopikrc Sivapne
| Eropikzc MEpIoEs | Tanog PaouaTog Opifovmo - Karakip. Karw | -0.00 | Avo |3_g00.00 v

' ¥ 12 | [os |
oney [0 g oS ™6) Bomuic[ 0| Aea [0001 |lae v
a ETE. '
ZnouBaibTrra B v TCE FuwTeheaTig ZuppsToyng PaopaTog AndKpiong

®doua EevTpoTTES 5d (1)

Daopa Andkpiong | EAgomkd w | Khaon MAgomparmrog DCM ~ sdm) [ 1
eme [ 005 | =5y

%) Optormobd| 25 | Karaxépupo bo sdv [ 1

. . . . eTzZ 0.05 | %z
Bdopa Andkpiong Evnuepuwon daoparog Sd(T) = a*g l sdi{rz) [ 1

Eifiog Karaokzung q . )
Avoiypara Eooyec
Exupblbicpa v ax [ 1 ay [t gz [ 1
, ; ¥ [eva % Kuwpic sooyEg
Tonog Karamazang
2 N .
X Eiompa NAagiov z Elompa Mhagioy [eva i Kuwpic, E00XEG
Idonzpiodo Knpiou
MiBofoc Ynohoyigpol AlokapnTa yuwpika nAgioa and Zxupodzpa
ISiopopgikn Avaiuan ~ | Z | Aowapnma ywprkd nhgima and Zkupddspa
Opio Ixenkng Merakivnong opogou 0,005 ;ggﬁmpﬁlgruzg Toryzia KAMETE Default Ok Cancel
Eifos Karavoprs | Tpiyeovikr o KPITHPIA AMAAMATHE EAEMXOY ETATIKHE EMAPKEIAZ

I The response range for pre-testing shall be elastic.

. KAMETE . . L .
In this box a new button has been added where in the dialog box that appears, you set (as in inelastic):
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Mopapetpol EhooTkng oo

Y nohoyiauos, arabeprc TIPAG prAkous, SigTunanc LS

EFrabpn ASomoTiog AzSop sy
MEwpeTpiag IKOvonoIrmen e
¥ hkat Ikavonoinmkr w
Aemmopspaoy | IKOVONOINTIKD e

Exraon BAaBaw yia Tov unohoyiopd Tou ySd (£.4.2)
Evrover & ExTerapivec BAaRec-EnzpPaoac W

CH

Mzfodoc Y noAoyiopol - Avatuonc / EnmedsomedTmTa

Emp

TUVTEASONC ENaUENONC ySd

(] EnatEnen (m),(q) §5.7.2 (B)

TIPS Tow kKT oupnEpipopas g

PATMATA Cancel

OBSERVATION:

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

TTTC CINU TTUTIT UTC WUTST OO UCTWCTTT ITTateTriar arra o

So in the four scenarios of the elastic analysis CANPE, in the dialogue box displayed by the CANPE button, all three SADs are

now displayed

| MopopeTpo Ehaomkng X

B8 ' nohoyiopoc oraBepic Tpnc prkoug SidTpnanc LS

Frafpn ABoniomiag AzBopsvoy

MewpeTpiag IKavonoInTIKn w
¥ Akl TravonoIrTIkr ~
Asmmopepaioy | [KavonoinTikn e

Exraon BAalww yia Tov unoAoyviopo Tou yad (.4, 2)

Select:
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AVERTT)
- Foreach Data Reliability Level Yipnhn

Ehappec & Tonkss BAARzc-Enzpfamac
¥wpic BAaPec & Xwpic Enspfaoac

The value 0 in the field
FuvTsheomic enadEnone ySd 0

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

localised damage without interventions

damage and/or i i
and/or interventions

interventions
st:l,ZO ySle,lO ySd = 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:

IMivokog IIA.2.1. E/dyiotol ovekToi GTOY01 GXOTIUNGNG 1] OVOTYEOIGTLOD DEIGTAUEV®Y KTIPIY.

Komyopiao Znovdoétnrog Eiraotor Avektol Ztoyon
I I2
II Il
I Bl
v B1 kot A2 (Ikovomoinotn kal Tmv 0o aTtoymv)

e Kafe mepintmon vo Bempnbel 0t1oyvel Al=A2. B1=B2. T'1=12. A1=B1=T'1 ka1 A2=B2>T2
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3hrevision 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 ag rate.

The seismic classes for performance level B are considered as basic seismic classes.

Mivewoes E 2.1, Evéomnng ouoyEnen aepiodon emovegopis s
miffuvaTie, iREpiagTe T SmapTKTls SpETs (86
TV EVEIODN  avipdvn opmiivin  elogien

Iivasors 2.1 Todion iehotipnan s § ovaogaduagon Sepeviog Dpyaaopioh

ENNTIY U
Zrdfpn Emieded il Tipiog DEpe os Opyaadpod
Nepiodos |.|1I_:'«.lw'lll|:1.| vt PG Gan i y 5 =
Exavegopi: ﬂlym.”". Ev?"": 100 aupifaniked T gt g gl --I]f.|||u-|:l|-.'||.|£-z_ a L PIIVTIRES wlbond
{&vn) P Ly 303 S Bihafecn Badfies Kardppenons
2435 % 1B 1. B
7% _"'o |34 1.3
475 1% 118 LW
225 0% 075 075
138 LT L] (.l
) S0 045 A5
i) Ty i35 (3%
N0 W%y 02s 0.25
20 Hiin =) 3% .08
oy [livimm 2.1 wopoomdleim, 1 dvaggEterng g ovdbung ® g ef EIVU 1] BPILOVENT COMPIT] CRTIGANHT] VOHIPOL. KOl OPECETEN JIE
EMUIEABTTHATIENS 100 ERNTOC OPYUMGROY (B TV OVIRITOUYY mbvaTIE REpPOsTs T cEgikne dpdons 1% ote S0 gpévia
v rpen opadivn elagery exvdaonan. Zvov TThowe £ 30 oup o Jongs 1ou Epyon
TOPOERELET, Mo EvdsuKETIMT ﬂ'l:ﬂ'ﬂ:'-l'tﬂl!l M mEpaGon g OPSEVTIT COREIT) ETTTE AT

TGRS KT TS ovriotonms siflovimyiog enipfienns ovig o
aujfatmon gdvae Soes ey 50 ey T

TIp GVERFTOHET v e opiddeTin Shegnc) Em iy mm)

x
GERFITS Opaans o

& Zeigpud) KhecT) cTipiol paZElm cx O rEAGTeD GTOR0S MTeTHUIpETS 1)
U\UG?:-E-.-IIIJGLII."H- RO JLEOPE] Yo ELOOQOAITEl B0 KINMO G s
rRuErEma oty emelsomonpins. H onopsn wioon wtypdou
arafyn canrico oot B («Zmeovines; Blaficos ) Soopritm ook
TENTIKH Khdm)

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

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.
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Going to the framework DAZMATA

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

MaopoTo x

Eréool anoTipnans f avaoyetiaauol ©EpovTos Opyawiopoy (AL B1 M1 L00
. - Al+B1+T1+ 1.30

50 e
ST TR BAl B1 M1 100
Meplopiopzves BAaPeg (A - DL) A2+ B24 T2+ 0.75
B EA ! ) A2 B2 T2 060
Y00 Edamquer) znmayuvon ag=AgR.yL(TH 434+ B3+ M3+ 0.45
¥ nohoyiopos TR ¥Ynohoyiopudc TL{AS B3 3 0.35
A4+ B4+ M4+ 0.25
Mepiofoc enavapopac TR (Em) 473 MBavémmra ungjas g4 4 <0.25

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

.;‘Mpnlh b4 ;:ﬂ.u.nlll K-.
I QROTNTY [} varoouns SEnoyT Doy Iy Erinm SroTUnrE ] vy Sepay e Doymemsd
Tt mpetonyn) (W~ Eafiimg k(30) | 3 T Tuf pilooyel (Em) (80 v L BEeRk(Am |3 |
Nepopenatvas BAafler 14 -OL) ; A wmm ol :

[ Enenen, Bl arvringuvin ag=agh. ol (TRTLAI LA (e | =] Exmvag B areiigne ag=aghLyl. (TR/TLATLE fo.1et
¥aehiryuoysbe, T Fieshtryessbe TLR Faskapbe TR ; ¥rslipse TR ;
repinio; comopepdc Tt |75 | mebowmen uniofoone L | 12 rpioos enmopopi T G | 35 | rabowdmen uniploonc R | 10
mimim osfoncPRM |0 | Masiaboc esmvpaoic TR (o) [ | o osicfoonc PRt [0 | Moo mvopante TR fimil [ 478
Enpmvmicis Bkl (B - 5} Erpwecis B (B - 50)

S B ermvinir ag mAgh. o, (FR/TLA) Lk [a.2e | [ B o Emreincaveey g AghL oL (TR/TLA] Lk [21ea]
Wankoropde TR Frokenmse TLR H— Yaokeyopsc T ¥ noderouGe TLR: —

Tegdelio; zomvepepde T Em) |45 | nllodmmundolomc Pt | 10
MbaimmevaicfioongPA% |30 | Misgledog escvapopbe TUR b | 475

Oy Komipgenaon £ - HC)
b Enmrvoe ko) e agedgh oL (ML) Lk
Taokyopts TR Pk TLR

wtmmuﬂg;qﬁ_i PeBerdrrrivn unipfoy, PLA% ||.c
Mbcrdmrousifoor FR% [0 | Figisdodesmopopi TLR fior) [ 475 |

[z |

Fipoernhoar)
"“ga_f_“" wﬁuw ENTh =1 3 2
o Carcsl

| Povimrounipfomcriat | 9
Mskoda, encnvispands TLR (i) | 475

Tepicdos zeavompepd T (Em) | 135
Maamrs ualeflomnerate |0 |

Dy Krrepeshnny (1 - W)
[ Erm Edioper; enroann ag sAgR. L (TRTLA) Lk
Taokoyouss TR rchomdd TLR

pislos crvipep TR fid [ 135 | PiBmen uniplesoan |10
Mbgedirre csioBooncPR% [ 30 | Magisho eacvapanic TUR fier) | 475

Tgsaerchan
KANENE 10% | | [MANETE 57% T
wagET WI -

[aie

EX X

=Y %

oK Cancal

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

ASEmgikT Mepioyr

Eziopikeg Mepioyeg

Zawn I~ 3*9

a (KAN.EME.) | 0.14% |=g
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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 yi 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.

EnoudaidTrra

zinn [1v] v [1 ]

Mo mBaveryoe vnepfacens 10% eviog tov cupfoncont
ypovow weov 50 erev Aopfdvetm vmown 1) oEIGHKI]
i Tov EK B-1. ewin yio Swpopenis] mbevonird
urepfacens eviog Tou oupfanod ypovou v S0 etdw
AEPOvETO VO] TO TOGOGTO T|C RUPaTTiveG GELGHTKTS
apdaems tou EK 8-, abugove pe 1o sSwlajifovopevi
gy & 22 GEopantoc  ovhigotoga o OhEC TIS
MEMITENGEL, TOV TUVIEAESTI| SHOLSQIGTNTOC 4 L0 IE T1)
povadao,

(3% Avofedpron 2022

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

You then run the script, save the file of combinations and in the "Checks" option, the results of the checks for the
method selection criteria are displayed.
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-l-ll-. | It Euimag e |rr|ﬂl'-|-—l|-- ST TS "

eainy | TR—— ——— ~m.| e

| ATy
1

= [ T o e (G | T Bl o | ¥ | ¥
12] ) = T ] Tl

] | -l
agh| & W .

L L T T T | e e | l;n_'

The mass and stiffness difference test relates to criterion (v) of section (a) of § 5.5.2 of the CEQS.

The seismic wall shear test relates to criterion (vi) of section (a) of
§ 5.5.2 of the EIA.

The relative movement controls between floors and nodes relate to criteria (iii) and (iv) of section (a) of § 5.5.2 of the
EIS. The first check concerns the relative movement between floors (above and below) and the node check concerns
the movement of each node of the floor, relative to the average movement of the floor to which it belongs. Both of
these checks are done per direction.

The control of idiosyncrasies relates to criterion (ii) of section (a) of § 5.5.2 of the CEQA.

The tests of inadequacy indicators and morphological regularity relate to criterion (i) of section (a) of § 5.5.2 of the
CEQA. The check of the indicator A is carried out per level separately for beams and columns and the number of beams
above or below 2.5 and the percentage of the total number of beams or columns in the building is indicated, at each
level respectively. The totals below are the sums per structural element and in total. Finally, the morphological
regularity test includes the criterion of the average Aki deficiency index of each floor (§ 5.5.1.2(c) CEQA).

OBSERVATIONS:

! The preliminary analysis scenario is used to calculate the criteria for selecting the type of analysis and gives an
idea of the regularity of the building and the resistance of the building to earthquake.
If, for example, there are A>4 ratios for more than 30% of the building's elements, there is no point in further valuation
of the building.
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! It is not used for the valuation and redesign of the building. Elastic or inelastic analysis is used for these procedures.

Based on the above criteria, therefore, inelastic (pushover) or elastic (static or dynamic) is applied.

Anpoupyia Teigoug Mehétne In the field of Prints, for the preliminary analysis scenario, in
addition to the known modules, it contains the options :
fuaBimpa Kepahaa

b Pre-testing results (the controls of the

m * || criteria analysed above)
= A_whum]
[+ ECB_General Static . Indicators of deficiency A : where presented

" EC8_General Dynamic in detail for each element the result of the pre-check for beams
[+ Seismic E.A.K. (Static)

- Seisny" E.A.K.(Dynamic-eTi)
- EC-8_Greek EAooTmki Static
- EC-8_Greek Npo&hsyxog Static
- KépPol

- hgBopgva Truss 3D

- heBopeva Beam 3/D

- heBopeva Thin Plate

- Ehoomikeg ETnpigac

- opTia MeAyv

- opTia KapBow

- MzTaronioag - MepioTpopés
- EvTamia MeyéAn Truss 3/D
- EvTamia Mey£An Beam 3/D
- Evmamia MeyE8n Thin Plate
- Aymbpaoag Emnpigswy

- Kgmavopn Zaiouol

- ZEIOUIKG Apdan

- AnoTeAgopara Mposhsyyou
- AgikTeEg AvEndpraag A

- ZuvBuaoyoil dopTigewy

- EMevyol

and columns.

54



EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

£

ki’ = W Ll Y B
{ D Al e Bafdaa e T 1
B Fei [l Floariog ik Wl Frmyafimg vl 00

£
i!:’:f

W
E|
i
f

GUHEEEE RS

i

. v E 1?]
] [k ] B [
" [EIDETE] B
I (LT T T
" T S ]
A Fa| wal i0] =

2.3 Influence of the upper peculiarities

A further check is contained in paragraph 5.7.2(b) of the EIA and relates to the influence of 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 mass of the building and once for the fundamental (per direction) eigenmodes.

® Theinfluence is considered significant when, even on one floor and in one direction, the
ratio of the cutting force from the many eigenmodes (Vall) to the cutting force from one
eigenmode (V1) is greater than 1.3.

»  This criterion was only incorporated in the scenarios of the EC8-Greek Dynamic Analysis.

The results are displayed in three places:
1. Inthe graph within the analysis by selecting "Upper Eigenmode Influence Check"
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Report

*

Eheyxog empporig avitepwy i

18.00 1.48
15.00 J 127
12.00 112
9.00 1.03
.00 1.04
3.00 1.10
0.00

H{m) 1.3 Vallvi
18.00 1.37
15.00 122
12.00 111
9.00 1.06
.00 1.10
3.00 116
0.00 -

H{m) 1.0 1.3 Vallive

2. Astabulated results by selecting "Seismic Action"

‘EAeyyog Emipponc Avwrépwy ISiopoppuv (KAN.ETNE. map.5.7.2)
/ 5 UVORIKG X MigiBuvon Y MAiziBuvorn

ara UVOAKD

: = Vall V1 Moyog Vall V1 Moyog
Cn | errr (Kn) (Kn) (Kn) (Kn)

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 3.00 675.33 593.93 1.14 954.65 811.29 1.18

3 6.00 22585 212.44 1.06 20584 14752 1.40
FHMEIQZH: O Adyar Sev moemer va umepBalivouy tav Tiud 1.3

3. And finally in the print issue where an option has been added to the script to print the influence
diagram of the upper eigenmodes.

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).

»  Inthis 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 the 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 q
appearing in the parameters

Mopépetpol ECE x*
Emgpikn) Mepioyn XapakTmpiomikeg Nepiodol Enineda XZ epappoyiic TS oEiouknic BUvapnc
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EnoudaibTrTa = ] TE® (2 i ZuvTehzaric Zupperayc ®aoparog Andkpiang
ziom [ 9] ¥ ™6 [ ] mO° mO0 wOo
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Avoiypara Ecoyeg
ErupdGzpa ~| gqu L7253 | qy 1.725 |qz 1.725
) ) ¥ Heva X Xuwpic eooyeg
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2 N .
X EUarmpa MAaigiow z Euompa MAaigiow Leva Z Kuwpic 200¥EC
IDionepiodor KTipiou
MzBoBoc Ynohoyiopot AlokapnTa ¥wpika nhaioa and Zkupddzpa
Iiopopepikr) Avaiuan ~ | £ Abokapnra yopika nhaioa and ExkupdBzpa
Opio Zysmkric MeTakivnong opogou :;gﬁm';”ze Toiyzia Default Ok Cancel
Eifiog Karavopric | Tawyavik i KPITHPLA AMAAAATHE EAETXOY ETATIKHE ETAPKEIAZ
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while for (m) the augmentation is internal.

4 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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3(a) STEP 3: ANALYTICAL ANALYSIS

3(a).1 General

The main objective of the static anelastic analysis is to estimate the magnitude of the inelastic deformations that
will develop in the structural elements of the structure when it is subjected to the seismic action for which the
assessment or redesign is performed. These magnitudes of inelastic deformations shall be compared with the allowable
values determined on the basis of the target performance level and the capacities of the members.

In the static inelastic analysis, a simulation of the structure is used which takes into account inelastic load-
deformation laws for the individual structural elements of the building. For concrete in particular, due to the
coexistence of flexural and shear deformations, the inelastic law of bending moment - chord angle of twist (M-i) is used.

The simulation is then subjected to horizontal loads distributed in a manner proportional to the inertial forces of the
earthquake. The loads increase monotonically, generally until a structural element is no longer able to carry its vertical
loads. During the loading process, each time a cross-section leaks (i.e. a plastic joint is formed) the simulation is
modified by introducing appropriate connections and the incremental process continues.

At each step of the analysis, the base shear (i.e. the sum of the horizontal loads) and the displacement of a
characteristic point of the tested structure (control node), which is generally taken at its top, are recorded.

Thus, the base shear - peak displacement curve called the resistance curve is drawn, which is considered representative
of the general seismic behaviour of a structure and is the basis for all the required checks for the satisfaction of the
performance criteria.

The primary resistance curve is idealised into a bilinear curve which is assumed to correspond to the force-
displacement diagram of an equivalent single-stage system, the response of which is correlated with the response of
the structure.

The design earthquake enters the process through its imposed movement of the control node, which is called
targeted movement. The targeted displacement is calculated with the help of the elastic design spectrum of the
excitation by applying the so-called displacement modification method. According to this, the target displacement is
obtained from the elastic displacement of the equivalent single-stage system, which is multiplied by a number of
correction factors to take into account certain factors such as the difference from the peak displacement of the beam,
the difference in elastic/elastic displacement, the degradation of strengths and stiffnesses due to cyclic loading and
the influence of P-D effects.

The last step of the Elastic Static Analysis is the check of the performance criteria, i.e. the comparison of the available
strength values of the cross-sections of the structure with the required response values corresponding to a
displacement of the control node equal to the target one.

For fishy failure modes and behaviour the check shall be in terms of transient quantities, while for plagiform failure
modes and behaviour the check shall be in terms of displacements or
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deformations. In the latter case, the acceptance criteria are expressed as percentages of exhaustion of the available
plastic displacement or deformation, depending on the desired level of performance of the structure.

After calculating the M-N interaction diagrams the model is now ready for the pushover analysis.
First, returning to the Section: "Analysis", you create an inelastic analysis scenario.

of P
& EC5 Greek Avehaomkn (6) -
Minp Evepyo Ezvapio Ektéheoe

Izvapia

=  For Greece, you select EC-8 Greek/Anelastica and for Cyprus, Italy and Austria, for which the Eurocode
appendices have been integrated.

(For all other European countries, select EC-8 General and manually enter the parameters of the respective
attachments)

=  Especially for static inelastic analysis scenario, whether it is Eurocode 8 or CEE (EC-8_Greek / Inelastic), the
multipliers of inertial quantities

to be defined here will be taken into account in the first Pushover analysis concerning the permanent and
mobile loads with default values those provided by EC8.

= Then, in the parameters of the inelastic analysis, you can specify whether these values will be kept the same as
in the first step in all
the steps of the process or whether they will be reduced at each step, starting of course from the whole initial
values. Impairment may be applied either at the beginning of each step or after the plastic joint has been

created.

3(a).2 Creating an Elastic Analysis Scenario

Within the list of scenarios, in addition to the two default scenarios, the inelastic scenario has now been created.

Scenario X
EnavapiBpnaon
. Advanced
K
Supv oy ™ I:|I\"Iulti-Thrs_-adec| Solver
[ Akopaan Ovopa | |
EC-8_Greek Static (.D] Avaluon |EC-8_Greek -
EC-8_Greek Dynamic (1)
EC-8_Greek I'Ipo's.is\{)(uq Static Tonog AvehaaTik “
EC-8_Greek EhaoTikr Static (3 i Stat
EC-8_Greek AvehaoTike (4 ioTnTeg | 2tAtc
Dynamic
MEAr
EhaoTikr Static
. |EAaaTIkr Dynamic
¢°pﬂ°|‘|poé}’\a~(}(0q Static
Npoghanog Dynamic
.| Time History Linear
NEO | Time History Non Linear
EEodog
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3(a).3 Scenario execution

3(a).3.1 Updating Data

2 [ notwewo | [kevepa Mitac em) v
3 AuTdy AMadikagia
| sl I e X ¥ z '\
AMadikagia
| | 0 -0.00 0.00 0.00 0.00
Malzc-Arapyizs
1 - 400.00 0.00 400.00 0.00
Zrarir]-Luvapikr 2-70000 000 | T00.00  |0.00
Pushowver 3 - 1000.00 0.00 1000.00 0.00
]
1 I Evnuepwan AzDopévioy EEodiog
3(a).3.2 Parameters
Mapdpetpol ECE - Pushover *
Eaopir Mepiox]  Xaparkmpiomkes Mepiodor Eninehia X2
- - ITW"OC 1 w| Savg |12 | 0.8 | Ehayxog nhagmkonaingn kirw ana my arabin
Zivn I v @ *9 | | | - avapopac
o EBampo B 0.15 '
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' TCs) |05 0.15 ] .
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In the above dialogue box of the parameters of the inelastic analysis, the definition of the parameters in the two
boxes enclosed by the two rectangles is the same as in the corresponding Eurocode scenario.

OBSERVATION:
I

It is important that according to CAN.EPE the response range should be
Elastic.

® Inthe "XZ Levels" section

Eninzlia XZ
Karw |p-0.00 v Ao [3-1000.00 W

EAzyyog nAgomKonoinong karw ano Ty oradpn
Qvapopag

You define from which level to which level the horizontal seismic load will be applied It is suggested 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 plasticization below the reference level" when checked takes into account as possible locations
of plastic joints also elements below the reference level.

In the section "Seismic Combinations"

Eaiopikoi ouviuaopoi
b z PIYO0IKT] Ll
Fx +kF T | Karavopr
'_:; '_t EZF OpBoywwir Karavapry
b 7
[ ]Fx-kFz [ | Tuxnpamkss exavrpdTreg Ex
Fz +kFx [ | Tuxnpamiie sxevrparreg Ez
[ ]Fz-kFx . . o ,
£z +kFx [ | Emhoyr) Tépvouoaoc Blaonc And ddopa Exebioouol,
[ ]Fz-kFx ZTuvrzhzomig Eykapoag dépmong (k) 0.3

- You 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 which you specify in the 'Transverse loading factor' field.

I The default value is 0.3.

- You also specify the type of distribution of the seismic force along the height of the building (triangular or
rectangular).

I The EIA requires both seismic distributions.

EPE 5.7.3.3.3 Distribution of seismic loads by height
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The horizontal static loads will be applied at the level of each diaphragm (floor slab), according to the distribution of
the inertial loads of the earthquake. All analyses shall require the application of at least two different load distributions
per height, in order to take into account (as far as possible) the variation of load distribution due to the meteorological
behaviour of certain areas of the structure, but also due to the influence of the upper eigenmodes.

- Also, if you want to take into account, in addition to the seismic forces, moments resulting from the accidental

eccentricities, 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.

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

® Here are the parameters listed in the following section

KépPog EAdyyou EI Evepyes TononAnpdsic
ApiBpog Bpdrwy Eupoc Adpda (3k) EI
MeEyioTm) ufrarf_iuncln %% TOU ULoUs TOU KTipiou

Ynohoyiopds oralzprg Tpng prikoug SiaTpnang LS
Evepyog duokapwia | Ynohoyiopdc oz kaBz Pripa
ITAGMEZ ASIONIETIAZ AEACMENSN
[ ]Ehzyyoc Enppodyv 2ac Takne (8)

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

EvepyEc TononAnpmazc

In the option "2nd Order (i) Influence CheckEhaDquppoV 2ac Tagne (8) we choose to perform the relevant
check.

"Control node" you specify the number of the control node on the basis of which the targeted movement will be
calculated.

CAN.EPE 5.7.3.2 Definition of the control node

The control node of the targeted movement will generally be taken at the centre of mass of the roof of the building.
For buildings with attics or small dwellings in the attic, the control node shall be taken at the roof of the full underlying
floor. The movement of the control node shall be calculated from the simulation analysis for horizontal static loads.
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This node is usually the bulkhead node of the last full floor of the building. If there is no bulkhead, choose a perimeter
node from the same level. In this example, the Control Node is 63.

"Number of Steps" sets 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, once the vector is converted to 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 to 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 the specified percentage of the building height.

! The default value is 3% of the total height of the building.

The next parameter "Lambda range (%)" refers to the load factor A. At each step the load factor A is calculated for
each element and the minimum value from all the structural elements determines that element at which the plastic
joint will be created. With the 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 this value.
! Setting a value different from 0 e.g. 10% means that those A values that are less than or equal to the
minimum value A plus 10% will be taken into account in this step, resulting in a single step to create more
than one plastic joint at a time and thus reducing the number of steps in the analysis.

LT

V" ExampLE:

Suppose that in the first step of the pushover or minimum value A is 1 and corresponds to a specific structural element
on which the plastic joint will be created. By setting a value of 10% in this parameter, elements with A values from 1
to 1.1 will also have plastic joints created in them, simultaneously with the first element.

In the "Calculate constant LS shear length value" option you specify:

® whether the shear length of the elements will be calculated with a fixed value based on their length in all
steps as provided for in the CEQA (ticked)

EPE *The calculation of stiffness according to Eq. (2) through My, Oy can be based on a fixed value of Ls, as follows:
- In beams connected at both ends by vertical members, Ls may be taken to be equal to half the net span of the beam.
- In beams connected to a vertical member at one end only, Ls may be taken to be equal to the total net span of the beam.

64



EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

—In columns, Ls may be taken as half of the net height between beams to which the column is monolithically connected
within the considered plane of bending.

- In walls, Ls can be taken on each floor differently and equal to half the distance of the floor base cross-section from
the top of the wall in the building.

® or whether it shall be calculated at each step of the inelastic analysis on the basis of the resulting
intensities, 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.

CAN.EPE *7.2.3. Active stiffness of OS data

The active stiffness of the element length Ls equal to: K=MyLs/38y (2)

where My and By are the value of the moment and chord angle of twist, respectively, at the yielding of the end section
of the element.

The active stiffness K of the total length of the element can be taken to be equal to average of the values calculated
from Eq. (2) at the two end cross-sections of the element. If these cross-sections have a non-symmetrical shape or
reinforcement (i.e. different for positive or negative bending moment), the average of the values of K from Eq. (2) for
the two times of bending (positive or negative).

The first step of the inelastic analysis is to calculate intensive quantities from the permanent and mobile loads of the
structure. The stiffnesses 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 rigidities of the elements will be maintained with coefficients of units in all
the steps of the process.

® (Calculation at each step : The CAN.EPE provides at each step of the pushover a
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 stiffnesses specified in the EPC. The value of the stiffnesses to
which the impairment is applied is the original value, 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 is created. Until the
step this element retains the rigidity of the first step.

®  Finally, in the "Data Reliability Level" option, you select the corresponding SDSs.
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ImaBpeg Alomoriog AsSopivua Y

' for the existing building according to the provisions of the
Zrafun Afonioriag Azdopzvay CEE. This choice affects the coefficient of permanent loads

yg on the basis of which the building will be solved.

MewpeTpiag IKavonoInmKR e
Yol TKavoNGINTIKD ~
[ Aemmopzpaidy IKavonoInmKh -

| Ok C |
| _ =LE= ence Check (i)u

|| EAzyyoc Enppowy 2ac Tacnc (8]

we choose to perform the relevant check.
In this example, the default values of the parameters were selected.

The "PHASMS" button refers to the Targeted Behavior in relation to the Damage Level. Selecting it displays the following
dialog box:

We select the seismic hazard category with the corresponding seismic triad
and the factor by which the initial reference ground acceleration is to be multiplied to obtain the ground acceleration of
the CER

aopara et

Erdyol anoTipnanc f avaoyedioopol ®EpovToc Opyawiopoy (AL B1 M1 L00

A0 BO o 1.80

. s " Al+B1+T1+ 1.30

Zwr oyetiaopol (£mm) 50 E'ﬂ'1 Bi 1 100

MNzpiopiopzvec BAaBzc (A - DL) A2+B2+ T2+ 0.75

HE?\E'-,"}{DI; E5 , , _ A2 B2 T2 0.0

agir] enrayuvan ag=AgR.VL{THAz 4 B34 13+ 0.45

¥ nodoyiopos TR, Ynohoyiopoc TL{AS B3 3 0.35

, , , , _|A4+ B4+ T4+ 0.25
Nepiofioc enavapopac TR (Em) 475 MBaveTra UnEdpa Ba 4 <025

or the default 10% or 30% which automatically sets the Target:
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Tegiolos covowepts TR ) | 75 | nbmdmmundarsrik |0 | nepsdoscomopepis T ) | 2 | nfevimrn inihascriat | 19
Mo oG | B | Mipiede; esovapepte TR (i |47 | M akfomePAt |3 | Moo evoveposis TR fim) [ 475
Gy Kerrigazen (T - W) _ o ity (T - HE) i
B Erene Efioge) e eg AL (TR/TLA] Lk |02 | Eletenm: g erere ag=AgRL YL (TRTLA) Lk |aie
Faokirgopss TR ‘Frsshornmots TLR FredoymiC TLR
Mupiobos seavoseod T (k) [ 475 | Mibobrwn niofloonc Pt (10 | MBewmen inipfamnc SE% | 10
Mborvirmmeusicfome M% |20 | Misisdog esvopopie TUR (e} [ 475 | Phagiadies; eacroepopeie, TUR fien) [ 475
[ 1% EANETE X = % ETE % || ; P

ﬁ WAAET Exn = En B WARET A Eni =N % E X
oK Carosd oK Careond

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

Eaopike Mepioyeg

Zu'wna *g
o tnee) [0 |

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 yi 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.

EnoudaiaTrra

Ziwvn (I o~ | V|1

N mBovémre vaepfidossg [0% eveog tou o fotiod
ppovow tow 30 eton agpPaveTonr vRy 1] SEuTjK)
dpacy tov EK 8-1, evd pin Swepopenikn mbavotio
mepfioeng evrog Tov cvpfarmon gpovor ey S0 ETdmy
LopflavETor UTOWT TO TOCGHETO TN AUHITOV GEMGHITKG
Gpames: o EK 8-1, alppove e o Sielapfovopeva
amy § 232 Beopdvtoc ovoisTond oE Ol TS
NEQIATOMIEL, TOV CUNTERECTI] OMOUSMEOTIFTNG 11 G0 JIE T1]

The script is now ready to run without even needing a spectrum update.
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

G. Earthquake victims - Official Gazette, No. No. 455, 25/02/20

XapakTmpiopog
FaioponAnKTmy
TR R OTUNE 1585 s P i (i) e ™
CHARACTERISATION OF EARTHQUAKE VICTIMS i R R ey | (SRR Bl
Definition minimum mandatory 1w - =
requirements for the preparation of studies for the restoration kL ;: S et e B o '“
of reinforced concrete buildings damaged by earthquakes and N e e =r
the issue of the relevant repair permits. L TR :Ir
I 1 ) 5_.: i
i 0 M Aebie prgud ey e LII_
3 ?. Azl gy, prioke s s af|
1im) Coyrriess payMis  ryasos, oo .
z T [PHED Rt Sof e pupsis Fud ||
1 1 I Bl pe g = b Ol
£ Awuitmen S hET, RSN TEES PLAYHEL
1 1 Qpalpwrio cisnan am faanu ||
. 12 Opafoea chisling) am faandrar -l
£ ¥
Treromper,
L 4 16 w530 By :«r-am AramAsETE
: oo & 3t 500 5t g5 50000 sy
Xt:lpmcrr"::muoq =
Through the ] command inside the analysis pz S—
classification of buildings according to the influence of the damage on its generar stapiiity, ana tne requirement o

not for the preparation of rehabilitation studies for reinforced concrete buildings damaged by earthquake and the
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:

KTIPIA ME BAABEX NEPIOPIZMENHE ENOYAAIOTHTAL Ap < 0,12
(TONIKOY XAPAKTHPA)

KTIPIA ME BAABEL NOY ENHPEAZOYN EN T ENEI THN ALDAAEIA TOY KTIPIOY | g - 0.12
(TENIKOY XAPAKTHPA)

- 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 222
® °
E®HMEPIZ THE KYBEPNHIEQE

THE EAAHNIKHI AHMOKPATIAT

PEvaE AR g B B
L]
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

After you have finished the description, press the button
results by level, at the bottom of the window

Level 1 ZRi=5.500 Zn=6 Ap=0.08333 <= 0,12 Ikovonoisal
Level 2 ZRi=5.800 Zn=6 Ap=0.03333 <=0, 12 IkavonocTal
Level 3 ZRi=6.000 Zn=6 Ap=0.00000 <= 0,12 Ikovonoimal
Level 4 ZRi=4.000 Zn=4 Ap=0.00000 <= 0,12 Ikavonoiral
Level 5 ZRi=4.000 Zn=4 Ap=0.00000 <= 0,12 IkovonoiTal
Level & ZRi=4.000 Zn=4 Ap=0.00000 <= 0,12 IkavonoicTal

. AnoTzhz .
Selecting the command opens the .txt fil

Ynohoyiaudg to see the summary

e with detailed results of the tests per floor.

B x
File Edit View Inset Format Help
D@ SR # o[sle-| B
Etoc Hotooxeunc : 1985 "
Opogoc| IRi 1 n 1 Lp | EprifprLo
——————— e : :
1 1 5.500 | & | 0.0833 | < 0.12 | IxovomoLelTooL
2 1 5.800 | a | 0.0333 | < 0.12 | IxoevomoLeLiTooL
3 1 &.000 | & | 0.0000 | < 0.12 | IxovomoLelTooL
4 1 4,000 | 4 | 0.0000 | < 0.12 | IxoevomoLeLiTooL
5 1 4.000 | 4 | 0.0000 | < 0.12 | IxovomoLelTooL
[ 1 4,000 | 4 | 0.0000 | < 0.12 | IxoevomoLeLiTooL
ETIFIC ME BAABEE NEPICPIEMENHEI ENCYAATOTHTAR
(TCOIECY XAPAKTHPR)
AveAVUT LKX ANOTEAEORUTO UVOOAOYLOWOU GOGMAELXC @EpOVONC LKOVOTOHTIOC AP
Cpopoc : 1
B/A| MHepLypopl Br&fnc ortouxeiovw |Moxt| Ri | HepLypopll PAGPNC xdupov | Ei
B e e : : ; :
1|Bl(B) MoAhomhéC KOUOTLKEC pwy—|OXI|0.80|B1(y) Horlomhéc KouOTLKES pwy-[1.00
| weg petoiEV 2mm<...<=Smm | 1 | nEc>Smm 1
e e e : : : :
1] |OXI|1.00] |1.00
e e e : : : :
2|4 AnhEC KOUDILKEC pwyusc<=2Zmm |OXI|0.90] 11.00
e e e : : : :
21 |OXI|1.00] |1.00
e e e : : : :
3|Bl(ct) Mohhomhic KOUDTLKECQ |CXI|0.290] 11.00
| ewyHEc<=2mm | | | !
B e e : : ; :
3|Bl(x) MoAhomAéC KOUOTLKEC 10XI|0.90] 11.00
| puyRéc<=2mm 1 1 | 1
e e e : : : :
Cpaopog : 2 w
For Help, press F1 MUM £

OBSERVATION:

In cases where there is a requirement for the preparation
(Af>0.12), then the corresponding Acceleration Range for
with the relevant F.E.K.
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

H. Spectrum acceleration for on design repair design  earthquake victims -
Fire-ravaged buildings

You have the option to apply GGC455/25-2-14 and GGC2775/18-12-15 and automatically calculate the acceleration
range for the design of earthquake and fire damaged building repairs.

The 2 GGCs are identical and the difference between them concerns the definition of the Characterisation of buildings
depending on the influence of the damage.

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

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

KTIPIA ME BAABEL NEPIOFIZIMENHE ENOYAAIDTHTAL Ao < 012
(TONIKOY XAPAKTHPA)

KTIPIA ME BAABEL NOY ENHPEAZOYN EN [ENEI THN ALDAAEIA TOY KTIPIOY | ag - 012
(FENIKDY XAPAKTHPA)

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

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

[#] EAppeoc Znopomkieniov - Mupenkiere
Koryopig emphiy (T % || Neplodos eomomizuns npké To 1985 m

EwTEAEOTG caopiplg enflopdvos| O Ll ohoyiopbe GaopnToc

Select the analysis scenario and open the parameters
e A e L o S TR
Yo Ty

[T AT

EC8_Greek_Elastic

e Sy et e L skt

— = ¥ - s 3- i S . .-\ -

PeTEp— I——————
e
O
fe— - = JA——
b
= _— o
i b Vo
s o — 1
ke
ey | B | J B
P Sp— [ e —
f——— —

=  For the earthquake victims:
!apmcrnpllcuéq
Preceded byl 22TV | \\here Table 1 ( Fault description and

Reduction Factors R Reduction Factors R Element Capacity)

70



EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

Miwapu | Popn oo ks em S phmrtis, by 8 oo, et s Innipses
"
T — TMOITEADMATA TRAM AT OB
& Ak L]
BAADMT EFFA | ETFiA
iy wrw | wrew | oEmma | e |
i) WA T | rews amo | eraTn | aesoano " = .
EEL] . (LT = = - rs H BEE | &= Bl Ed
| e Ay, > Jem |
A ATk, TR 180 [T [T] 1T S LI, |
iy, S S o Fe B L iy TR Gty A
PerPrr— 73 3 (1] () & e, e e o ] ] ] B o
BN | s L] ] B B e
T fnen =% |
v | it s v By L . Lo U R TF] B T
T S R Ry Ei T, 1 Rt T AP e et ] ae
=TTy (1 1 oy
LT G ! £iE am = - = -
gy, e BT} Ay e
= E2 L L P T ] b L
B2 ial 1 bt new sm K i
gy TV ey oy Ll rm
il T O rplly, Feel, INEEROT, AeOpeRioe onar v AT, UTALOYEE M MGl D DA, TR ELAeT
2@ g vl . e, [X 54E 5 g e, SRy, AR DA ER TR DO UVE 1N, PR T, Padder e o prasie s aeed piweg
B ) w o o = e
- e 6 ey o e B A TR PR |l TP, d el T
e - . T 11 e BhEe § AU A W a1 1 M A A D R T e o s £ B
Byl | ety s - ez P 1m I O Bl ov o stfioer; worslemy e o CP, S pi, e Kfudn
St o 3 Torpeds Miegallie ETummigasie JESmES (5 Kw Ny B3I M, Lajin g Fyms, pRaip] el
s, 1 A o s ()
& o wt s ol { s, srpemepes', Ny o R 08 mpn mpasy s TRt 1
o e Dy
1 i i o bl L = b L SR Re ey A TR | YT A A e TG IREEAEN M, Oy
AL i el g i o=y
= —— 5% e
P | Rem— e e - . el Sl v ot 7 by s g el Ay o, RO, ST, s Py
S Y E "
Iyl

i:npnifnpnﬂpl_'l: AT e T Cmppor] Ty fhoing

doeml 1 FRI=5300 Ereid A= 82143 > L3 div Ioovonaecit.
Lol ¥ SRi=54,000 Koo id Ag=0000000 <= 0.1 htvonnsm
Level 3 IRI=T4,000 Ine=14 Ag=0.00000 <= 1,12 boywomgeTa
Lot 4 ERi=EL, D00 D=1l Ag=D 00000 <= 0,12 Soowona el
Liwdl 5 FRI=0 1,000 Toem 1 Agpeel 00000 <= 0,17 Bunvindara

ETie; ETTDOEIING | 1970 . min MenC Zrisau {om] - b

L. Ma. Eme. Mepiypogd Bhdfnc Bdfin orow Kéy., Ma., Ri o il

11 1 BRI Nolaemiés koo = Bl Nokan =| ¥ pao

12 2 & Amkes ke =] A midsaw. TIF oo

1 (3 ] B2ty Ankéc prsyin g .'J T Ackeg S T8 LA

14 4 B Meemde wapme. ) B2 Askee s = 070
| v (5 5 By Plokbamhis kapmmik.. ".J B2 e Aobic p =™ amw |
| R T L ... e

1 T B Pokemaic iopmmine =) B2 dotkcpe =l ado

1oa A By Mokkenies e = B2 fetiep = o7n

19 m By o repmmk 2 B2 et po X oso
L W0 BYy) Mokhomés waprme.: ﬂ B2 (o) Aok p- ln (ki

EO1 1 By ok ek, ] B2t nekte o 2T 070 I
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from which the requirement to prepare rehabilitation studies has been derived (i.e. where Af>0,12)

and

for the fire victims

with damage affecting the general safety of the building (of a general nature)

Dagua Andkpianc
»  select _ to set the range.

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

KuTqvopi&m picav D Nepiodog

Ehsyyog ZeioponhnkTev - MuponAfkTwv

KOTaoKEURG Npiv To 1985 EAK

i

ZNTEAETTIC OEITUIKAG EnlBupL’Janmq‘ 0

| a*/g ‘U ‘ |Ynohoy|0p6qmdapmoq|




EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

in case the designer wants to take into account in the pushover a spectrum other than that of EC8-1. Paragraph 5.7.4.2
of the EIA Code states that the spectrum used is that of EC8. The program by default uses this spectrum.

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

The Objective for the Assessment and Design of the load-bearing structure of reinforced concrete buildings is a
combination of:

=  of a Performance Level: the level is defined for all cases
"Significant Damage" (B),
=  of a Seismic Action (design earthquake): according to the CATEGORY (KI, KlI) of the building.

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

Ehzyxog ZeigponhikTwy - MuponArnkToy

Then you define the "Category of buildings" according to the Government Gazette 455/25-2-14 or Government
Gazette 2775/18-12-15 where two categories of existing earthquake-affected-fire-affected buildings made of
reinforced concrete (I,1l) are distinguished, depending on the method of seismic calculation with which they were
designed.

i. For buildings of category KI:

KATHTOPIA KI SCADA Pro

EMOVUTOADYLTLOC TOU GERIVTOL OOYIVLON0Y ToU KTEpiou cUpduwn (e tov KAN.ENE., Siruchrnt Anabysis & Dobm

LE. "B xou Ixwopog ExeSiocpol:

MpORELLEVOU \WE COLOTEL TO EouN GmMOKpLOTE OF OO EMTEYUNTNG
YioHerouvto 4 Kornpopieg Inoubosorroog (£ 2,2 EN) oOpdiown pe
tov Tiv. 1 Tou DEK wan tn onueps] Tows xpran.

O Ir nepinmwon edappoyic Fpoppikwy MeBoswy Avalvong
{mevapio: ECE Greek Elooner, pe MeBobo m 1 g)

Apifidveron:

- Todgdopn tou Jy. I tou PEK
ou TipEs Opal. emieoy. oyes. a* /g and tov Mv. 2{3] Baoe EAK2003

3 #e nepinmwan edappoyrc M Tpoupiwy MeBOSWY Avaiuanc
[oevapo: ECE_Greek Avelooties)

Aopfdavero ko ook oo 1o Sy koo v, 2{3) akda e

K=1.0 s

SA(T)* 1.5 yu kripia g mepidfou petd 1985

5diT)* 2 e kripis e nepodou rpw 1985

2.1.3 Kamewdpudn Iunotwen Ieigsnc Spaong iy AT ko
Tpanoc vrokoyusiol TR el ——
- Mepmpwoe

set the "Seismic Load Factor e" used for the design of the building, for the calculation of the Horizontal Design
Acceleration a*/g according to Table 3 or 2 respectively (they are the same with differential numbering) and select

the command ¥ noAoyiopoc daoparog
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Mt 1 Ty dixlivnag Dne svoveng DS oo 800 imarvaile Svin nedgaen e urerss o Miwneag T Tadp Dysl vy Eriyuwvon; Dyolssmas & ' iy o TR OWINT VTN

T Y e W Aupierer g Kngia Krsmpnaar W
Py Leatyomds] Enmraluaimm | | EARDICE Fiwr) Lomogandy, Brimiwfaradenmg. |k 0|
1”“%“ L) e =4 212 LAl ﬂ?ﬁhﬁmﬁ:‘mﬁﬁ: R (IR L] (IR 18
. |t rpon 810 pw | o | e | am | am L | Enoutocege Rinsi: o g | on | g4 | w2 | o
e Insbasesrn Krgeos TH & TV an gw | &n om | nw o Erroubesrn Ko 1A T a1z om | o 0w oM
Furem Tasmansy; Ermsrviuraterag, 1 (EAKZ0OT T Loopasry; Emmafaraconrag @ (EASIOGE)
1*'"“--.Tw; me-.n-o-: e CERi| AT )R :m;:m;m;;;; Lo0a om | i | aw
. lnw'rr:lmn-: Liaze e 0y i an . .y |Erestasess Fnsieu D& 24 (R a4 a1 L]
Rl [P ol LB L i Enissbasteme B g & TV nie a2 | o 0.
Riwr; Toopdyy Ereancustrmpe U1 (EARDA] Tikery Trumpenry; [masrorme; B DA
Tivecharrui Sl Dribapisn 0B gz o Kireyshcnidy, Sompms E o, « 008 na o1
Lkt i, Benert e © RS AT . | m i Kavrreouds, PSSR
L | s Mg 11 8 T am e | b L | Enoubesesss Mns B8 LE2] oz | o
“ oy Kagiou. T0) & 10 s em | M wie Biitaibundoria Witeu Bl & IV n2e o 5

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

Dby ANSapdey, ENITawSiuy i
T w, o]
1k RITE
AR T ReTs | maTy | meme A || LY = {0700
1 e
1 om0 LEW L133 LGS ; = e
2 OG0 1EE 0 1133 1E H T
| (=111} 4] 1,333 1.5 H i ¥
q [ WL ] 155 1.133 LEIS e
$  0E0 18l L1 LIS X Bt
) O350 LEF 1133 Lals S EMiH = 030%
7 o0 LEE L13F LEIS g OS]
a W0 LlEW 1133 L5 -
# G0 L8 1133 LeiS - - -
M ewmo e L1933 18 | [T h T 01687
i R v 07830
i e, Imi e 000%
= 1] Warite TWT [=_3 e
Bamd TXT C-II:I ¥ i i
1 Erryang Tooumstisoy - Musonkisomes
Horopi wpiay 1 L Memiadion; aromerun nor To 105 EAR o
Bomcieesc mpacic enflrcvomec | 008 |08 (AT | [laesicene

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

MNzpiodoc KaTaokzwng npiv To 1985

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

pre-1985 buildings.
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

ii. For buildings of category Kil:

KATHIOPIA Kl SEADA Pro”
LTI U ROADWIOUOT ToU GEPOVIOE DOWIVIOUoD ToU KTpiou olpubwea e tov KAN.ENE., Strugeinil Anabsia & Thipm
LE “B" vou Isvopog Ixsbiaopod;

[ Ze nepintwon egappoyrc Mpappukay MeBobwy Aviluont (aevdpio: ECE Gresk Edmotiir, pe MéBoda m f g)

3 I nepirrwon epapyoyrc M Fpoppixwy MeBo&wy Avdihuon (oevapuo: ECE_Greek_Avekaotien)

AapPiveTo:

"¢ daopo oyebiopol ko EACOTIKG GAOPD, TODOD VIO TW OpLOVILEL cru'.lu:rl:dmiu; OO0 KOL Vi@ TNV KaTakopudn
ouvoTwoa g oswopiknc Spoong Ba ypnowonowdvtar o GaopoTe OnwE QUTE MTOROUCLOIOVTOL STOUC
avriotoous Avmosiopikous Kavovwopous NEAK & EAK, Aapfavovior unddin oheg tg napaboyéc mou ebpw

AndBiei unodin ket wn ddon uekétne Tou mupdmAnKTou knplow, avadopld pE: L

- Ty pEyson opaddvmo oevopsg enmaguvon efagous (A=og) :: _' i I =

- To ouvTERESTY] amouSoudtr o tou Soprjparod [y Poim im am

= T ountekEoTr| gupmEepidopds Tou Sounjorog {q) e

- To BuopBwiies ouviekeatr) andaspeans (ehooay elye vybBel undlim ot pekétn) (g W ek | ——
- To ouvreheat| empporic TG Beuehiwons (8] = == =i =%
- Thi YOHERTA PLOT I MEpAGou T hagpatog (TLTZ) el |

- T ouvTehEaTr) guoparis evioyuons (B0} .

- Trw katnyopin ebadous (A,8,,4) eseris TS /= _=p ]l

Aleukpindetal oT, 0F RESINTWON KToIWY TNe karqposac Kl kore ™ @don ASTOUPRHGE TOUS EpEpucoToay
npoofetes uedétes (my. Adpw mpoodnene aollapne xornone «rd) Oo AauSavovem undfn o SUCUEVESTEDED
napadoyec mow elpoy Sewpndel ot pedetes auteg.”
In the case of buildings of category Kl as design spectrum and elastic spectrum, both for the horizontal components
and for the vertical component of the action, the spectra as presented in the respective NEAK & EAK, taking into
account all the assumptions that were taken into account during the design phase of the fire-affected - earthquake-
affected building...

Choosing category Il activates the button of the EAC, while the fields related to category | are deactivated accordingly

Eheyyog ZeioponAnkTow - NMuponhrkra

Katnyopia knpioy | I~ Nepiofog KATAOOKEUAG Npiv To 1985 EAK 227
- - " t
ZuvTeheaTrg oaiopikng emPapivoswg a*/g _ Ynohoyiopdc dacuatoc
Select to open the window of the'pa eters you need to set to calculate the design spectrum.
Magsy rlArJ.l vt Samarnangs H-r-:u:wn. K
Trropa ey EpEaTnpETTR: Db L Foc i
Inzgmuis Memagts Elupag T | - -
b 1 s |om 'y T3 | oA n 1
Fusrrrdramds, Erewle 5T
Wl Bds | e L ] oo er
Ewe S n |4 =3 L TS LT 4 LI
EmrAgdtEng
TagpaTmic Iofwar Tagvmic
wrmy [ == wi [ S wrm ] L
'y 1) win [ w1 armf ] "
Rl [T}
Ll mdiTe) [ rdfrmy ]

T Bl Frondon ST

Maam a i_ [+] Amrrrpdarpegn [ Malhamugn
et ArTmprme
AFTTHFLA ATMAAATHT TTATIHT EFAPRITAT [ (L] v
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

After you have set the parameters, press OK. The configuration window closes and you select

¥ nohoyiopog daoparog
Pagpe Amokpiong Emmoyivazwy b4
Tx = 01447
AfA T(s.. RdTx  RdTy  Rdlz ) Rds = 1.0730
ImilM = 0.00%

1 0.000 2,354 le48 2.354
2 0.050 4,120 2.884 4.120
3 0.100 5.886 4.120 5.886
4 0.150 5.886 4.120 5.886
5 0.200 5.886 4.120 5.886
[
7
8
9

Ty = 0.02356
Rds = 1.0790
0.250 5.886 4,120 5.886 Tmill = 0.00%
0,300 5.886 4,120 5.880
0.350 5.886 4,120 5.886
0.400 5.886 4.120 5.886 VI R i

10 0.450 5.232 3.662 5.232 v Tz =01887

Rds = 0.7550
Default Virite TXT

ImilM = 0.00%
Read T«T Cancel

Eheyyoc ZaoponAnkrwy - MuponAnkTow
Kamyopia kmpiwy |1~ MNzpiofog kaTakewrg npiv To 1985 EAK 77

EuvTehzomc oaopknc enPapovoswg | 0.06 a*fg YnoAoyigude GaguaTas

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

75
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3(a).3.3 Automatic Procedure

Exteheon Pushover Avahuong pod
Mapaperpol K2vtpa Malac {cm) v
AuToparn Aadikamio Level " v 7 -~
Modikamia
%f 0- 0.00 0.00 0.00 0.00
Malzc-Axapyliz

e 1-30000 135605 30000  950.00

Q% ZTaTKI-AUvapikn 2-60000 1356.0% |600.00 | 950.00

Q;f Pushover 3-900.00 134314 90000 | 950.00

4-120000 96829 120000 |950.00
5-1500.00 96829 | 1500.00 | 950.00
6-1800.00 96219 | 1200.00 | 950.00

Evnuépwon Azdopevwy Efodog

Before performing the procedure, the value of the coefficient of the mobile loads $2 must be set.
! The default value is $2=0.30.

FuvTehaoreg w2

Ezopikoi MoAAanhomaoTsg

Level w2 igoragzc {m)
0-0.00 0.30 Malzc ()

1 -400.00 0.30

2 - 700.00 0.30

3 - 1000, 00 0.30

This process includes 3 steps which are executed sequentially, either automatically with the Automatic Process or
selectively by choosing the keys one by one.

1. Calculation of masses and stiffnesses.

2. Perform a static analysis to calculate the intensities of permanent and mobile loads required to initiate the
successive pushover analyses.
Performing a corresponding dynamic with the EC8 elastic design spectrum to calculate the eigenmodes and
target displacement.

3. Performing Pushover analyses.

In this example the automatic procedure was chosen, 4 seismic combinations with 2 distributions and 200 steps for
each Pushover, a total of 1600 analyses approximately!
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Eaiopikol ouvBuaapoi
Fu +k Fz Tpryorakr] Karavopn

f: __t EZF OpBoywakr Karavopr)

X z

[]Fx-kFz [ Tuynuamicic akevrpammres Ex

Fz +kFx [ ] Tuynpamiic exevmpdmTeg Ez

[lFz-kFx . , L ,

Fz+kFx | Emhoyr) Téuvouoac Baong And ddopa Exshioopol.

[1Fz-kFx Euvreheomc Eykdpmag dapmanc (k) 0.3 ApBubc Brpéray | 200

After the analysis process is completed, the following are:

1. The creation of the Pushover combinations (for sizing of reinforcements)
2. The appearance of the results (to investigate failures)
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

3(a).4 PUSHOVER Analysis Combinations

Bogko Movtehomoinan Eppanion Epyoihzioe TMhakeg DopTia Avghuarn

3’ [EC-8 Greek Avslaomikri (6]  ~ | R S L i ."_—}l;
o e & | 7 e - )

Néo Evepyd Zevdpio Extéhzoz || ZuvSuaopoi [Eheyyol Zeaopkr || Kotovopr Amakiion |
| Spacn || Malwv  poafuv A
' Levapa | Anoeréojiona J|

Press the Combinations command to open the combinations window, to create the combinations of loadings for fixed

and mobile only (2 loadings)

Lo Buemin| Lrr Sopmimien H
| Ao AT T,
w L= e |2 ¥E [ | w fos EE‘GWHM (A sgageag0n Vet
< s =l el Sl
[11.1:14 BT LC1 (Har (o] I.':.Fl LS LCR L
F—— B8 G ;lar-qgu, ~lecagme. ~lecamm., =lcaom. ~lecasm. =l
Dhpren | 3 — -3 o ] o o
Timse % el [FCEOmek Anahorm g ~ls ~lg =le
bpsase, o | =| = = =}
Fleprppaspi
TareBt Amoges. T op rlhm 0%
Fibid | =
Tuwbed = =
Tuvbd =l =
b =l =l
Eurubicf =l |
b | L.
Tirubod = =l
Fuvb:A = =l
TuuBs0 = =i
TuyBiT) = =l
Fuvbit? ﬂ = "
O ¥
Toootyn | | Agacan tifora | [kmmaggonm | [T [ mosciopautve iadusns | o= Concsd

! Notes: 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.
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oral Dtk {C| + MELETES © pashower » scaang
M Tocler = B
& vt

Scen0X
Scenien

BT
& AIED Dy
w Desnod

Soen0od
SeendlE
Booimem Spenid

& Draninad:

& Mamc

ETLFE, EC-B_fswi Erairins]

il widam FL-8_Gaww Mgmadbarggns Silale (fiamib
L. Lovpl DeliD
Fiba e AT

B o5 e - Soada Domd nadon®.omb|

= M Foigan Saww Carsl

Then through the parameters of the Anelastic scenario in the section "Seismic

Combinations"
Eziopikoi ouvBuaoyoi
Fx +kFz Tprywvikr] Karavopn
L1Fx -kFz OpBoywyvikn Karavapn
Fu +kFz
[]Fx-kFz [ Tuymuamizc sxxevTpaTreg Ex
Fz +kFx [ Tuymuamicte skeevrparres Ez
f:z__t E}I(:x ] Emhoyr Téuvouoac Baonc And Gdopa IxeHiaouol,

[1Fz-kFx ZuvTeheom; Eykapmag dépmang (k)

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 will also need to define the combination and distribution in the "Select analysis for aid
control" field of the "Controls" command.

Emtoyn Avahuanc yia EAzyyo Evmaiozoy

Fu+0. 30%Fz - Tpiywkrn

Fac+0. 30%F 7 - Tpiywmikl
Fu+0.30%Fz - Tprywwrn
Fz+0. 30%Fx - Tpiyowkrn)
Fz+0.30%Fx - Tprywkn
Fax+0. 30%Fz - OpBoyurakr
Fu+0.30%F 7 - QpBoyorakn
Fz+0. 30%Fx - OpBoyurakr
Fz+1. 30%Fx - QpBovyorakn
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

3(a).5 PUSHOVER Analysis Results

When applying the pushover analysis, the structure is gradually extruded with monotonically increasing lateral load
(triangular or rectangular) until it reaches failure. Plastic joints are thus gradually formed at the ends of the component
elements (beams, columns, walls) of the whole structure.

As these form, the strength of the nodes at the beginning and end of the element's length is gradually reduced. In the
final steps of the analysis, a collapse mechanism will be created by the forming plastic joints in the structural elements
of the structure, whose plastic deformations will be such that the elements not be able to receive further stress and
the structure will be driven to failure.

The designer has the ability to view the results of all Pushover analyses in the form of diagrams and also display the

visualization of the carrier as it responds to Pushover:
2
-choose the three-dimensional representation of the ! |
-choose one of the commands in the "Show" group

JopTin Avaiuan AnotsheopoTo AOTOGI0A0Y O ZUAOTUTIOL MpoobeTa

i T K KEKEEPRLPE T T
- = x e 2
Korovopr Amorkign Kopmmkr) Kapmmier AloTpnmien Awmpnmicn Zsigpukic LEOWIKEC  AmokAlgn  Amoriion

Maofwv  pofwv  Axopyio X Acopgia Z Axoppio X Akopipio Z Auvapee X Auvapesic 2 kévtpwy Po Po - KM
Epipavion

The 3D initial and deformed model of the vector is displayed on the desktop and the "Report" dialog box opens.

L e ——
4 H "= Bt i | =
Fa - . i = o i " E = g i " [. P "
bk B B e e o
LA EADROR PR Er S RE A AL TRAR AT W W

g
(I

T

A Gy s e i B TAT Sayrw b

80



EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

In the "Control Node" field you specify the number of the control node on the basis of which the resistance curve will be
calculated.

=  This node is usually the bulkhead node of the last full floor of the building. If there is no bulkhead, choose
a perimeter node

from the same level.

=  You can select another control node to view the results without having to run the analysis script again.
The results

are automatically updated.

KopBoc | g
EA&you
Y In this example, the Control Node is 63.
Report >
|Tp|'.,rmvn¢.|*| v| | Fu+0.30%Fz ~ daopa
Bva Vb (A) Ereyxoc d rlapapETpo!
7. 1is5.551 (0.22236) ~ | [ [ dreSomai aspivon AL
nhaomimy apBpooEmy
: B-5D
SEE;EU 63 |KJ:||.|nll|.?v.r| IkavéTrrag Karameesurg v|
-MC
1200 | VB(KN)
1700
1600
1500
1 16: 1142.3659 , 0.0640 1
1300
1200 ! !
1100
1000
200
800
700
600
500
400
300
200
o Ux(m)
a =2 a =2 a
w0 a w0 = W
= — - ™ ™
= = = = =

Anuioupyia Sioypappdruy yia Telyog pEAETn - EAsyyol TXT Apyeio Evramkow

Naypappa Ponng - ETpopng Mehoug

At the top of the window
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Report x
|Tp|'.,fmvn¢.|*| v| | Fu+0.30%Fz ~ daopa
. g Mapa ol
Brwa VbN) (A) Ehzyxoc 8 POHETR
AiaBoxin epavian AL
| —_— V| >> | L nAaomiiy apBpodzwy
i B-5D
Kopoc [z | Kapnuin Ikavérmrac Karamaeuss e
EAgyyou e

select one of the distributions, which you had previously set to be included in the

OpBoywvikn | and respectively a of theirand of

window of the configuration,

default combinations Fr40. 30%Fx and

Briwa VbkN) (A)
| 1. 143.98535 (1.37913) -

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 (A) are shown, while at the same time they
are formed:

®  Capacity curve of the construction

Ay pappikn Kapnokn Ikovarmrag

®  Bilinear Capability Curve
Froweuapayn MeTakivnan

®  Targeted Movement
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

3(a).5.1 Capability Curve

It expresses the non-linear relationship between the imposed horizontal load and the displacement of the Control
Node.

EPE 7.1.2.2.1 Intensity-Deformation "F-d" curve

a) The mechanical behaviour of a structural element, a critical region of a structural element, or a connection of
elements (node), is described by means of a diagram of stress 'F' versus strain or relative displacement 'd". The type,
direction, etc. of the magnitude F shall be chosen so as to characterise the main part of the stress caused by the seismic
action on the element, critical region or connection. The deflection & shall be chosen so that, in combination with the
intensity magnitude F, expresses the deformation energy of the element, critical region or connection.

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 shear stress at Control Node X has a value
Vb 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.

- |Vb(kh)

200 13: 1561912, 0.0376 ]‘

Ux(m)
a a a (=] a a
w0 (=} w0 (=] W (=} w0 % :.3 (=}
- - 4 b 1
=] =] =] =] =] =]
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

3(a).5.2 Bilinear Capability Curve

This is the corresponding bilinear curve calculated either in the simplified way provided for by the CEEAP, or by

calculating equal areas. The key flooacTeo concerns the definition of the parameters for the way of

bilinearisation of the capacity curve of the structure.

CAN.EPE 5.7.3.4 Idealised force-mobility curve

The non-linear force-displacement relationship linking the base shear and the displacement of the control node
(§5.7.3.1a) shall be replaced by an idealised curve to calculate the equivalent lateral stiffness Ke and the corresponding
yield strength Vy of the building.

£
1zo |VD*(KN)
325 /——————_— ”
300
275
25D
225
200
75
i)
125
T8
)
25
Ux*(m)
z 2 z = z =2 z = z =)
The kgy = = = putton todefine the parmeter&or thebilineaTization of the construction capacity
=2 =2 =2 =2 =2 =2 =2 =2 = =2 . .
curve. This biling U necessary so that the slopes of its two branches can be used to calculate the eigenperiod
and the correspondif al acceleration.

Selecting it displays the following dialog box
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MapapeTpol ECE - KAMEPE pod

MeBodoc AypapiKonoinomg

Vy= Vmax (30%:)
Anrpypevn khion (o) Szirgpow kKhadou (max=0. 10)

¥ noAoyiouos Iowy EpPadoy w

Ke = Vmax (B0%)

Tunoc ®opza yia Tov Y nodoyiopd Toy C1-C2

€1 Kripig pe Mikré Zoommua | |Kripia pe Apryoc Mhaoakd Foompa i

C2 (Tv.Z5.1) | Kripia Tiimou 1 v MI
«|Kipia Tunou 2

Exroom BAaPdwv yia Tov unoAoyiopd Tou ySd (£.4.2) |
Evrover & Exrerapeves BAaBecEnzpPaczig e

¥ nohoyiouoc Iouw EpPadow

E.?-.cltppEv; & Tn MKES B.?-.DB.'-:I;-E I'IEI.IBCIU‘E,II;
¥wpic BAAPec & Xwpic Enspfagaic

Cancel

[

(CAN.EPE)§5: The idealized resistance curve (force-displacement relationship) is recommended to be bilinear (see also
§7.1), with slope of the first branch Ke and slope of the second branch equal to aKe. The two lines constituting the

bilinear curve may be determined graphically, on the basis of the approximate equality of the areas of the spaces above
and below the intersections of the real and idealised curves (Fig. 5.2).

A
. 7 L=
Vel T oy
w0 (Repiza) ejfaba — |

oy | ] TV 100 KT RRE T

f_ﬁ'l‘u GANKEKDHEVES e

? FOOUIES

&, by i

Ey. 5.2 EGibavixeoon g {G'm HATIRT}C) ﬁ.u;um.-'q-:; OVTIGTAoN TN

KOTOTKEDTS PE STYPOLLILKT] soalmii

There are two methods for calculating the bilinear curve:
1. The "simplifying" one, with values as provided by the EIA and entered in the parameters discussed below

2. The "method of equal areas", where these parameters are used as starting points for determining the
bilinear.

85



EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

(CAN.EPE)§5: The equivalent lateral stiffness Ke is obtained as the occupant stiffness corresponding to a force equal to
60% of the yield strength Vy which is defined by the intersection of the lines mentioned above. The reduced slope (a) of
the second branch is determined by a line passing through the point of the (real) non-linear resistance curve
corresponding to the failure displacement (6u), beyond which a significant reduction in the strength of the beam is
observed (Fig. In all cases the resulting value of a must be positive (or zero), but not exceed 0.10 (to be compatible with
the other assumptions of the 6t estimation method, such as the coefficient C1, see Fig. 5.2). § 5.5.5.2b and § 5.7.4.2a).
The recommended value for the percentage reduction in strength is 15%, provided that no failure of a main vertical
element has occurred at this level (in which case the bilinearisation shall be performed at the displacement
corresponding to this failure). Simplistically, and since no estimation of the available ductility of the building is required,
the slope Ke can be taken as the passenger value for a resistance level equal to 60% of the maximum resistance (Vmax),
and the yield strength Vy, for the calculation of the R index relation (55.7), as 80% of Vmax.

. Vy= Vmax (20%:)

)
The first parameter concerns the slope of the second branch, which is:
- With the simplification method: constant

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

Ko = Wmax (50%:)
o

The Ke option refers to the starting slope of the first branch, which is:
- With the simplification method: constant
- By the method of equal areas: as a starting slope.

Avrpypevn khion (o) dedmrepou khabou (max=0. 10)

The neglected slope (a) refers to the second branch:

L

- with a value of 0, is automatically calculated with a limit of 0.10 as provided for in the EIA, while
- with a user value, is plotted fixed at that slope.

The default values of the program are the values provided for in the CAN.EPE.
Tunoc $opga yia Tov ¥ noAoyiopd Tow C1-C2

£l Kripia pe Mikro Zoarmpa e

C2 (M. 5. 1) | Kripia Tomow 1 w

&
o

In the section "Type of building for the calculation of C1-C2" you select the type your building to calculate the above
factors which are used for the calculation of the targeted movement.

(CAN.EPE)§5.7.4.2: The target movement 6t is allowed to be calculated based on the following relation (S5.6) and
corrected as follows:
5t=C0 C1 C2 C3 (Te2/ 4n2 ) Se(T) (55.6)
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where Se(T) is the elastic spectral pseudo-spectral acceleration (from the spectrum of EC 8-1) corresponding to the
equivalent eigenperiod of the structure Te (calculated from the inflexion point of the force-displacement diagram of
the, as defined in § 5.7.3.4), and CO, C1, C2 and C3 are correction factors defined as follows:

= CO: Coefficient relating the spectral displacement of the equivalent elastic carrier with stiffness Ke
(Sd=[Te2/4n2]- ®e) to the actual displacement &t of the peak

of the elasto-plastically responsive carrier. (§5.7.3.4). Its values may be taken equal to 1.0, 1.2, 1.3, 1.4, 1.5, for
numbers of floors 1, 2, 3, 5, and 210, respectively.

= The ratio C1=6inel/Sel of the maximum inelastic displacement of a building to the corresponding elastic
displacement may be obtained from the relationships:

C1=1.0for T2 Tc, and

C1=[1.0+(R-1)Tc/ T]/R for T < Tc, where Tc is the value at which the bad branch of the response spectrum begins
(see EC 8-1) and R=Vel/Vy is the ratio of the elastic demand to the yield strength of the carrier. This ratio can be
estimated from the relation R= ((®e/g)/(Vv/W)).Cm ,(25.7)

in which the leakage resistance Vy is calculated by appropriate bilinearisation of the force (base shear) -
displacement (top) diagram of the building, as defined in § 5.7.3.4.

Simplifying (and on the safety side), the ratio Vy/W in relation (55.7) can be taken as 0.15 for buildings with a
mixed system, and 0.10 for buildings with a purely framed system.

= C2: Coefficient taking into account the Ilivgrac X5.1: Twyéc tov ouvieleom) G
influence of the shgpe . Trdpm T=01s T>T,
of the hysteresis loop at maximum | emTehecTKOTITOS — — — —
movement. Its values can taken from Table POpPERs | QOPENS | POPENS | QOPECS
mimow 1 | mimov 2 | mimov 1 | Timouv 2
C5.1. For T values between 0.1s and Tc, - —
i interpolation shall b d Ausan yprjon 1.0 1.0 1.0 1.0
inear interpolation shall be used. LET TOV GGG
Tlpoctosia Cong 1.3 1.0 1.1 1.0
Exraor BhaPdv yia Tov unohoyiopd Tou | Amoguyt] owovel 15 1.0 12 1.0
KOTAPPEVGTC

Evrover & ExTerapéves BAaRec-EnspPaoat

Finally, in the section "Extent of damage for the calculation of ySd" you select the extent of damage in your building
in order to take into account the appropriate safety factor of the ySd actions

Mivaxac ¥ 4.2 Tiéc tov ouvieheot) Ysd

Evrove: xm | Ehoppes Ko | Xopic phape; wo
EXTETOUEVES PAdfec | TommEg prafec | yopic eneppasel;
1 / s EmEpPacEL; 1/ Kon EmEPPAcEL

Vsg =1.20 ¥s4=1.10 Y54 =1.00

B won Tapapmua 7A mepi Prapay xot gBopav.
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! NOTE: 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.

IN SUMMARY: From the analysis of the simulation, the resistance curve of the structure is constructed, which
expresses the relationship between the base shear, the building and the peak displacement, d. Based on this curve,
all the required checks are made to satisfy the performance criteria. For the determination of the target displacement,
however, it is necessary to replace the resistance curve by an idealised bilinear curve from which the equivalent
lateral stiffness, and the corresponding yield shear stress, is determined. The target displacement of the structure is
calculated for a given earthquake return period according to CEE (see Section 4.1.1.1.1.1.1.1.2). Chapter 5

§5.7.4). After the expected displacement of the top of the structure has been calculated, the corresponding
performance point is marked on the curve and compared with the desired level for the specific seismic excitation.
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3(a). 5.3 Targeted Movement

The three targeted movements, one for each level of performance.

EIA 5.7.4.2 Targeted movement

a. The target displacement &t (§5.7.1.2) shall be calculated by taking into account appropriately all factors affecting
the displacement of an inelastic responding building. It is permissible to consider the displacement of an elastic single-
stage system with an eigenplane equal to the fundamental eigenplane of the building (§5.7.3.5) subject to the seismic
action for which the check is being made, with an appropriate correction to obtain the corresponding displacement of
the elastically responding building...

CAN.EPE 2.2.1 General

a. In order to serve wider socio-economic needs, various measures are introduced to

"performance levels" (target behaviours) under given corresponding design earthquakes.

8. The assessment or redesign objectives are combinations of a performance level on the one hand and a seismic
action on the other hand, with a given "tolerable probability of exceedance during the technical lifetime of the
building" (design earthquake).

The options , il | i I, and Lol give the deformed state of the vector for the three performance levels
respectively, i.e. they show the deformed vector at the analysis step where the control node movement is equal to
the corresponding target one. The blue dotted line corresponds to the target displacement for the first performance
level and the yellow and red for the second and third respectively For this example, for a triangular distribution and
for the combination -Fz+0.30*Fx

Tpryvikn j |-F2+D.3I]‘Fx j

the steps of the analysis corresponding to the three levels are:
- Performance level ﬂ : Step 85

- Performance Ievel : Step 87

- Performance level m : Step 89

89



EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.
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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.

button displays the same dialog box as the one in the original script parameters.

It should be noted that these parameters, because they relate to the calculation of the target displacement, can be
set or modified after the inelastic analysis has been run, without the need to re-execute 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.
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Daopata X
ETO¥0I anoTipnang n avaoxediaopod depovtog Opyawopoy (A1 B1 Tl L00 +
Zwor) oxediaopol (Zm) 50 0~ ExBzmgk (3.0)

Mepiopiopzveg BAaBsg (A - DL)
Eheyxog Efapikr) Enmayuvon ag=AgR.yL (TR/TLR) Lk
Y nohoyiopog TR ¥nohoyiopog TLR

Mepiodoc enavapopag TR (Em) MiBavarmra unzpPaong PLR %6
MiBavaTnra unépfaang PR.%% MNepiodoc znavagpopac TLR (&)

Inpavmkeg BhaPeg (B - SD)
Ehzyxog EBaqikr| enmayuvon ag=AgR.yL. (TR/TLR) 1k
Y nohoyiopog TR ¥nohoyiopog TLR

Mzpiodoc navapopag TR (&) MiBavarnra ungpBaonc PLR %
MiBavaTra ungpPaong PR.%: Mepiofog enavapopag TLR. (£mm)

Oiove Karappeuan (T - NC)
Eheyxog EBaqikr| enmayuvon ag=AgR.yL. (TR/TLR) 1k
Y nohoyiopog TR ¥nohoyiopog TLR

Mepiodoc enavapopag TR (Em) MBavarmra ungpPaong PLR %
MiBavaTra ungpPaong PR.%: Mepiofog enavapopag TLR. (£mm)

0.16

0.16

0.16

Mpozmioyn
KANETE 10% | | KANETE 30% S I S
KALAET KALET o o S
Cancel

! NOTE: the printout of the cross-section adequacy checks in terms of deformation now shows in detail the quantities
(Ci and the rest) used to calculate the target displacement.

Fehida : 1
AMOTEAEZIMATA EAEIMXQN
ZENAPIO : ANEAAZTIKH
EiSog Avdhuong - Kartavoung : | Fx+0.30"Fz - Tpiywvikn (1)
Kavoviopog yid Tov UTTOMOVICHO THE CTOXEVOHEVHG HETAKIVIIONG & KAN.ENME.
EAEIMXOZ ENAPKEIAL ®OPEA ZE OPOYZ MAPAMOPOQEIEQN
Se(T) Te
c0 c1 c2 C3 (misec2) (sec)
MNeplopiopévec BAaBeg (A-DL) 1.20 1.7 1.00 1.00 7.06 0.33
Inpavrikég BhaPeg (B-SD) 1.20 147 1.24 1.00 7.06 0.33
Chovei Katappeuarn (T-NC) 1.20 1.7 1.41 1.00 7.06 0.33
ITOXEUOPEVD Zuvohikn .
MeTakiviion MeTakivrian LRI EMAPKEIA
dt(cm) dmicm) A=dt/idm
MNeplopiopévec BAhafeg (A-DL) 2.69 8.24 0.33 MNai
Inpavmikéc BhdaPec B-5D) 3.33 524 0.40 MNai
Chovei Katdppeuon  (T-NC) 3.78 524 0.46 Ma
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3(a).6 lllustration of the operator

The program also allows you to see in real time the deformation state of the beam and the edges of the cross-sections
where plastic joints are created, for each step of the analysis.

There are two methods of imaging the vector.

1. The first way is by selecting a step from the list
Brina vb(a) (M)

453 (0.11149)

(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
0 0(,‘)‘
SRS =9Qr'=0.57'= 0.5+ —
y V ra Rd
when
g a7 -
05i=05iisﬂ'iﬁ_§:$‘;l: pAo_ A
Vaa Vg Yea YV
Red when
8. 87
- _ _Ip|' — no_ polt
S, 2R, =6 =2 =—
{ Rd { Rd
) L
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In addition, the sea blue squares that appear at the ends of the elements indicate shear failure.

I 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 By as provided by the CEE for the elements that fail first
by shear, and continues the process of completing the pushover analysis.

. e X . =

2. 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.

|aL || BsD | ol rC |

The options give the deformation state of the vector for the three performance levels
respectively, i.e., they show the vector at the analysis step where the control node movement is equal to the
corresponding target movement.

I At the bottom of the window

Anuioupyia S0y pappaTwy yia TEUK0C pEAETTC - EAsyyon TXT Apyzio Evramkmy

Aiaypappa Ponng - Erpogrg Mehoug

® __the selection of the key
Anuioupyia SigypappdToy yia TEDKoS PEAETTS - EAsyxo

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

LME&EM&INL ”g 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

art - end) and by direction.
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l. Member torque - turn diagram

Aidypappa Ponng - ZTpogng Mehoug and

By selecting the command
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

Report

per address for the selected distribution |-|-|3I\I,Lm‘,m-1 - | | Fx40.30%Fz -

® Aprerequisite 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:

Anuoupyia SiaypappdTwy yia TEUKo peAsTc - EAeyyo

The skeletal diagram is a strength diagram of the end of the member. The critical quantities to be drawn are Fy, Oy and
Ou.

Fy{=Fy)

| SR e ——
1
(x=0.5) ]
i i e
+ g
d, dy g = fioid
(p=2.00
Erdfyn emreieonedTyroes A B T
Evinigg ST q = i " Qs 1= s e = .I"l'.‘]“I
=10+ L35
“'—'i-""l"'i'l"v')l"*'-"il PEQULON, iy 13 (i, + du)yna dra i 10 EpeotElmT @, o (1)
tha 1) B4 3 i i
dy iy 8 il 10 SEpTEpeiont g o, (2]
dhy iy ma d, Vil TLZ TonomApismE (3]

EReretid Adypaipie S epsupopis
(100 T EVEPOIS GOPTKT FIONEWT, 1) TO GOPTHIE — 065 DD )
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In SCADA By or dy is 0. What is shown is :

Ludypappe Poic - Ztpogric Méhoug »
Brpa vb(M) (M) | 32, 9/13 694,126 (0.36639) vl
Tehog
A B r
B:3.79 pé =419 4118
r:5.05
mA =1.00
mB =2.52
mr = 3.37
=
= 505 379
-
& 3.79 5.05
= 0.56
pe=413 B:-379
r:-506
o mA =1.00
r | i} mB = 2.52
Opl (x10+-3 rad) mr” = 3.37
Apyn
A B r
B:3.73 pe =413 52.61
r:5.08
mA =1.00
mB =2 52
mr = 3.37
z -0.68
= 505 379
= "
x : 3.79 5.05
=
pe=413 B:-379
r:-5.05
52.64 mA=1.00
r q A mB =2 52
Opl (x104-3 rad) ml = 3.37

It has no sloping anionic elastic branch so By=dy=0 but you do NOT show the value of Bu 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.
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Moypappa Pomng - Itpopng Mahoug %
Ama
A B r
B:10.08 274.59
r:2016
E
= 28 14
= 10 20
=
-174.26
r B A
B:-14.12
Bpl (x10~.3 rad) r:-28.25
Tehoo
A B r
B:11.39 207.72 ' .
r.22.79 : :
pbA = 1.00 : :
HEB = 457 [3.08] E E
pal = 589 [5.10] : :
E : :
= -26 13 : :
T 1 23
= 11.80
27149
-172.63
r B A
B:-12.89
Bpl (x10~-3 rad) [:-2678

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 axonics involved in its calculation. In the skeletons of
the masonry members 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 values of My are plotted respectively.
areas with thresholds (different) for the performance levels.
For poles, due to the existence of symmetrical reinforcement, the two values will always be the same.
* Asis known, the diagram does not have an elastic branch and shows only the

corresponding plastic area.
®  The values of 8 have been divided by the corresponding safety factors. The 8pl limits corresponding to the
performance levels have been divided by the factor

yrd and the turning angles 8sd have been multiplied by the ysd factor.
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This was done to ensure compatibility with the corresponding print results.

[ Tohibo - 1
ANCTEAEIMATA EAEMXON
TENAPID : ANEAAETIKH
= e FFE - = =
.. = 7
i SaT) T
co (] ca cl (misEeT) {sec)
Mepropapiveg Brafieg (A 0L 120 117 100 180 7 & (L]
Enpavrscg Bagfeg  (BSD) 120 117 124 180 70 [E]
Chevvel Karapacuon  [THE) [E] 197 141 100 70 (s
r Eroyrutyieviy Tieaiki N )
Meramvian Mererer on ETNAPKEM,
chicm dmiem) A=difdm
B 264 L] (EE] Hm
BA REE] B 24 41 Ha
378 24 T Hm

vl Ksrapoeucn  (T-HGH

12 .00 00| T 000 15| Hm pod| 2147 Ka
[T 4.000

ET] " 181] | Tw 181] A54] Mo 18] 178 Ha
g [T

1 [T oog|  Hm i 50] 884 Hm nog]  1TEE] R
aim 0000

EF] 15 .00] 000] Hm 000] W] MNm noo]  2005] R
0.000 ¢ 000

8 oo0]  om| ow 000]  Wed| W DO00]  #0.05] N
[T &.000

EE] 13 0on] 000 Ty 000] 970 HNm 0o0]  ta40] hHa
0008 0000

| 000|000 Hm God] 970 Hm OB 19.40] Ma |

LI 0000

3 W] 150 06| Tm ] A 150 2i|
[KLE f0e3

W 000 000 Hm 0.00] 875 Mm DA 1750 B
; 0000

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

M oubved B Duovel K u
o __HME‘F&BW o
Mirog | Kapfiog s Ewaper) |rea*Bsd | Sptiyed | emopen | ysd*Bed Enapet
1 1 580|000 Tw  |-580 06T g |-580 135 Oyl
[T 4308
¥ 506 [a00 Tw | 606  [0&T Tg | 506 [13% O
A.984 4 an

to the three levels of performance:

A:blue

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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Moypappa Pomng - Itpopng Mahoug by
Mihoo 31 AiziBuvarn Efodog
Apyn
A B r
B:10.08 i
r.2046
E
= 2B 14
= 10 20
=
474,26
r B A
B:-14.12
8pl (x104.3 rad) i) -Heg.2a
Tehog
A B r
B:11.39 o . .
r.2279 H H
pBA = 1.00 i :
peB = 4.57 [3.06]
pll = 589 [5.40] : :
E g .
= _-% 13 . .
= 1 23
= 11.80
27.19
472,63
r B A
B:-12.89
8pl (x104.3 rad) I| -r25.r8
AiztBuvan a3 |-
The address is selected from the corresponding field . 7 —-=- o

®  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 of 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.
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More specifically:
No value means that: the limb has not developed a plastic joint.

Téhoc
A B r
B:6.21 e v
r:i2.41
£
= -z 5
= & 12
=
27383
r B A B: 621
Bpl {x104.3 rad) i =121

.' 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).

C

Tehog
A B r
5o WsETA
r:19.04 P
peA = 1.00 38
peB = 1.82 [2.62] o
per =214 [4.23] P
= 38
= -23 14 . "
= 10 19
= 3.48
A75.01 "
r B A
B:-1437
opl {x104.3 rad) o287
colour means that the corresponding value ( line) has entered the brown area and the

:'sponding red one has not left the brown area.

Tehog
B:11.63 19545 A B r
r:23.25 I
pBA = 1.00 H
peE =3.36 [3.09] H
peér = 3.56 [5.18] a ::
E q !
= 25 43 : :
= 12 23
= 10.81
14.22
A72.32
r B "
B:-12.64
Bpl (x10~.3 rad) r:-2528
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. Finally, the red colour means that the corresponding red value is outside the brown area.

Apyn
A B r
B:6.13 i i
r-12.26
-37.04
E
= 12 &
= 6 12
= |
H B:-6.13
o r:-12.26
H -224.48 péA =1.00
r B A peB =472 [2.28]
3p| {x1ﬂﬂ_3 rad} par =8.76 [3.57]

®  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 u6 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.
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3(a).7 Creation of diagrams for study booklet-Checks

Finally the selection of the button

[ Anmoupyia Saypappdroy yia Telkeg pshEmg - Ehayyon

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.)

3(a).8 PUSHOVER Analysis Checks

|@ 30000 - R B Fi]u el I

Baowo Movtehomoinan Epmpaviary Epyoheio TThOKEG opTia | Avoiuorn I

el ‘ |
?:_ (EC- Greek Avehagmkr (3] _,f' i Y, | -

Neo * Evepyo Zzvapio Exrédeoe || IuvSuaopoi|Eheyyot|Iaomkn || Kotavoprn Amokhion
| Spaan Mafuv  poduv 4

Izvapio AmoteliopaTo

After selecting the button
Anpoupyia Siaypappdrioy yia TEUKog peAemg - EAzyyo

select the command

"Checks" and the following dialog box appears:

Bbog Avaluong - Koravoysi Db SD
A KZ &K
1 Fx40.30°Fz-Tpywvery 336497 1 13
9 Fx+0.30"Fz - Tpryaven 276289 0 0
17 | Fz+0.30"Fx - Tpspaved) 414590 0 0
25  Fre0.30%Fx-Toyavesi 316596 0 0
101 Fx+0.30°Fz - Opfoywveh 3566 1010 7
109 -Fx+0.307Fz - Opboywver) 18 1!“ 0 4
117 F240.30°Fx -Opfoywwvedh 35 4580 0 5 5 |1
125 F2+0.30°Fx - Opfioywva) 25 62 87 2552 770 3

o
el

[ ] Excrtinwon ouyKevFpamKey nivaka aTo TEUKoS | Mposniokannon EAsyxwy |
Enmhoyry AvaAuans yia EAzy o Eunalosw
|F¥+0.30‘F2 - Torpuer v| | oK | | Cancel |

This table gives you, each inelastic analysis performed, the total number of insufficient beams and columns for each
performance level.
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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: =
T ]
i x 2] L) LE.] e oI K i Im
| 23] [
il ) [ EET (S IR R Ty
| ] [F
1 am 2 % (] T 19 [13] T
| G : 'I'!:!;r i | a9
T 0 pe 5 PR Tp A0 180 Tyt
Y

[ W
[F] (1] AT | ha lﬂh [T Tod| W] hs
] (L]
o ] IN| Oy am] mil W AR M| b
1 T — - L. - L. I N—
i " iw im| € L] L] Ema] e him
BT AL TRl Twl S [ T 1__“1‘? Hn_
L L T 'i'ﬂ*i W G —NRR] WN] e |
1 L1
1] W TR IW| Gy |1:|1|:I Wik, T TH[ WH| s |
T [ 1)
1] W AW e TR wW = W] O e
[T

- L B ] ] T
| Ieies; | EE..M'E" I 'I_|_"E|'l'_|_"'*’-I Berwsi | | A= ¥ ¥ E E I
T n s |1m O [4W- |68 Op [#8 [1™ | On [ T|EH L -
[ (5] | | “Wika = ST A1 |
v LT L T L) L) g (&  [W | T L = [WiH S e R L UL
1 disr

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:

co cl c2 c3 {rr?f:&) {STE‘Z}
Meplopiopéveg BAapeg (A-DL) 1.20 117 1.00 1.00 7.06 0.33
InpovTikéc BAdPeg (B-5D) 1.20 1147 1.24 1.00 7.06 0.33
Onovei Kartdppeuan  (T-NC) 1.20 117 1.41 1.00 7.06 0.33
ITOYEUOpEV! Zuvohkn .
Ma")r(u rclz'ji GI'I"|‘| MeTakivi gr] s EMNAPKEIA
dticm) dmicm) A=dt/dm
Meplopiopéveg Bhapeg (A-DL) 269 824 0.33 Mai
I favTiCaniral acoperatoE @vel 3.33 824 0.40 Mai
Oiovei Katappeuan  (T-NC) 3.78 8.24 0.46 MNai
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This check is for the whole vector and compares the movement dm which is the movement corresponding to the last
step of the pushover

Report %
| Toryuovikn | [Fx+0.30"F2 - taona
Bripa Vb(N) (A) Eheyxog ' Mapaperpal

| ERERE AN | | >> | [ 000 axpdvion A-DL

nhoomkdy apBpoosy

KopPRog - - - B-SD
Ehdyyou 26 | Kapnuin Ikovornrag Kaoraokeung w —
[ 17:1081.5261, 0.0824
Vb{kN)

Ux(m)

=
=]
=

0.025
0.075

I Anpoupyia SGiaypappdrwy yia Telyog pehdmg - Eheyyol I TXT Apygio Evrankoy

Ndypappa Ponng - ETpopnc Mehoug

With the targeted movements corresponding to the performance levels.

ETOYEUGPEVT Zuvaohikn Iy
Metakivion MeTakivrion oyYas EMAPKEIA
dt{cm) dm(cm) A=dt/dm
MNepiopiopévec Bhapeg (A-DL) 2.69 8.24 0.33 Na
Inpavrikéc BAapeg (B-50) 3.33 8.24 0.40 MNa
Chovel Katdppeuon  (T-NC) 3.78 B.24 0.46 M

In this example the value is dm=8.24 cm. This is the maximum displacement the carrier can withstand before it
collapses. This is compared to the target displacement of each performance level dt and must of course be larger, i.e.
the demand (target) must be less than the "strength".
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OBSERVATION:
At the bottom of the file, the Sectional Adequacy Check is also displayed only for shear-failing elements.

EAEMXOZ ENAPKEIAZ TEMNOYZQN
ITYAOI Fx+0.30"Fz - Tpiywvikr (1) BHMA : [A-DL=15:1/15 B-SD=15:1/15 T-NC=15:1/13]
Méhog | KopPog VR, S5LS Vrd, max Wr Ved Brpa | Aoyog | A-DL | B-3D | T-NC
11 z |0.00 399.86 79.76 96.03 |14 1.2040 |OXI Oxl Oxl
Vrd,s = 152.68
e z |0.00 |399.BE |T?.EE 96.03 |14 1.2365 |OXI Oxl Oxl
Vrd,s = 152.68
2|2 y [0.00 |185.3[] |?'4.1U 8314 [1/15 1.1220 |MAI MAI MAI
Vrd,s = 152.68
210 y [0.00 |185.3[] |?'2.E? 8314 [1/15 1.1440 |MAI MAI MAI
Vrd,s = 152.68
3|3 y [0.00 |1T5.55 |89.53 90.38 [1/10 1.0086 |OXI Oxl Oxl
Vrd,s = 152.68
B8 z |0.00 |1228.84 |123.52 126.00 | 115 1.0201 |NAI NAI NAI
Vrd,s = 254.47
8|16 z |0.00 |1228.84 |119.34 126.00 | 115 1.0558 |NAI NAI NAI

L d addition, SCADA Pro incorporates the new check of the KANEPE, included in the latest revision of the
KAN.EPE (2 Revision 2017) and concerns the possibility of slippage due to shear at the base or other
accidental cross-sections
wall.

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

ERETXOZ ENAPFEIAY TEMNOYEIGN

hokol (Fx+0.30*Fz - Tpuywvikn) (1) BHMZL : [A-DL=35 B-5D=3& TI'-HC=3¢]
|IMEhog Koup. | Vrd,s |Vrd,max | Vr | WVed |Bhpo| Adyog |A-DL|B-SD|I'-NC|
| -——————— e - - - ——t— -t
| 37 2|y: 565.49| 328.34| 209.51| 226.79] 1] 1.0825|0XI |OXI |OXI |
| 37 S|y: 5€5.45| 328.34| 209.51| 232.08] 1] 1.1077|0XI |OXI |OXI |
| 44 Z|y: 565.49] 328.34| 211.26| 226.02] 1] 1.0699]0XI |OXI |CXI ||
| 44 11|y: 565.45| 328.34| 211.26| 232.85) 1] 1.1022|0XI |OXI |OXI |
| 51 14|y: 565.45| 328.34| 211.26| 226.56] 1] 1.0725]|0XI |OXI |OXI |
| 51 17|vy: 565.45| 328.34| 211.26| 232.31)| 1] 1.0897|OXI |OXI |OXI |
TtUhoL (Fx+0.30%Fz — Tpiywvixh) (1) BHMAL [A-DL=35 B-50=3& T-NC=3¢]
|Méhoo Koup.| VR,S5LS |Vrd,max | Vr | Ved |BAiux| hoéyog |R-DL|B-SD|T-NC|
| ——————————- Fommm tommm +m————— +m—————- e et Fommm |
| 4 31|v: 5,41 10.41] 30.92] £.29] 1] 1.1612|0XI |OXI |OXI |
| | Vrd,s = 97.36 | | | | | |
| 4 4|y 5,41 10.41] 30.92] £.29] 1] 1.1612|0XI |OXI |OXI |
| | Vrd,s = 97.36 | | | | | |

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.
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OBSERVATION:
Two points are highlighted:

I A prerequisite for calculation of this strength and for 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.

1. 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.

OBSERVATION:

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.

EAEMXOZ ENAPKEIAEZ TOIXONAHPOZEQON IE OPOYE NMAPAMOPO®OIEQN
Meplopiopéveg BAaPeg Enpavnikég Bhdpec Onovei Kardppeuon
(A-DL) (B -3SD) (T - NC)

Méhog ysd*ef EY Emaprei ysd®ef eulyrd Emaprei | ysd®ef EU Emaprei
47 | Egehk
48| GMB. 0.00271| 0.00150] Oy 0.00271| 0.00308| MNwm 0.00271| 0.00400] MNm
49| GMp. 0.00374| 0.00150] Oy 0.00374| 0.00308| Oy 0.00374| 0.00400] MNa
50| Epeix
51| Egehk
22| GMB. 0.00067| 0.00150] MNm 0.00067| 0.00308] N 0.00067| 0.00400] MNm
23| GMB. 0.00332| 0.00150] Oy 0.00332| 0.00308| Oy 0.00332| 0.00400] MNm
54| Egehk
55| Epeix
56 | Egehk
7| GMB. 0.00154| 0.00150] Oy 0.00154| 0.00308| MNwm 0.00154| 0.00400] N
58 | Egehk
59| Epeix
60| @M. 0.00090| 0.00150| MNa 0.00090| 0.00308| MNa 0.00090| 0.00400| MNa
63| GMB. 0.00329| 0.00150] Oy 0.00329| 0.00308] Oy 0.00329| 0.00400] N
64 | Egehk

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 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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TY¥IOI TOIXOMAHPQEEQN

Crvopo Hoowvxf) oovondy vBoSopn
Eidocg YipLoTape v EZhd: Ixovomowvntixn ZIE: 1 wm=2 .00
Koviapo Tovpevwrorxowicopo-MS (fm{HPa)=5.000)
Tdiyocion)=50.00 fk{Mpa)=3. 44790 E(GPa)=3 . 45
Appoi Koroxdpopor midfpsvc: OXI OprfawTior mayoue > 15mm: OXI
AEAOMENA TOIECONAHPOQEEQH
Hedocg 94 EKopPoc Apxfic:24 KopPog Teédoug: 30 Licm)=638.77

Tovyonovic

MooTvxf onovondy vBodoph

Tewpatpiu(cm); IMoyog t=50.00 MAxoc 1=620.00 Ygog h=300.00 IMddvog h=0.00

Ondropewn
AvoilypoTa

Aoniln fwc, ki{MPa)=3 . 45 E({GPa)=3.45
Huplic f 1 pLKp@ nzploow oTo kEwTpo (nl=1.00)

ZTdBun BﬂuB&v; Huplc PAdfec (CR=1.00 rk=1.00)

Aoy paTnTo
Appoi

IeprpmeTpikh Eooph (n3=1.00[1.00.1.007)
KoToxdpopor Appoi mdfpslc  HAT (nd=0.75)
Opvfowtioc Appoc mayoug > 15mm : OHI (nS=1.00)

HUPUHDP@@GELQ; ew=0. 0006250 su=0.0025000 = 'u=0.0037500
EadvoTien avroyh fwo,s({MPai=0. 517 Mevwpo Edootikownvog 0 E'{GPa)=2. 607

Hedocg
Tovyonovic

95 KopPog Apyhc:26 KopPoc Tédoug: 28 Licm)=688.77
MooTvxf onovonidy vBodoph

Tawpatpiu(cm); Ioyog t£=50.00 MAxeog 1=620.00 YWgpog h=300.00 IIddwog h=0.00

Ondropéwn
AvoilypoTa

Aonin fwc, l({MPa)=3 45 E(GPa)=3. 45
Huplic A 1 mixpd meplimow oto x&vTtpo (nl=1.00)

ZTdBun BﬂuB&v; Huplc PAdfec (rR=1.00 rk=1.00)

Aoy padTnTo
Appoi

MezprpeTpikf Enooph (n3=1.00[1.00.1.007)
Kotoxdpogpor Appoi odfpstic : HAT (nd=0.75)
OpvfawTioc Appmoc mayouc » 15mm : OXI (nS=1.00)

HUPHHDP@@GELQ; sy=0. 0006250 gu=0.0025000 = u=0.0037500
@ivotvef] ovroyh fwe,=(MPa)=0. 517 Metpo EdootikdThnvog 0 E'(GFPa)=2 607

Hedocg
Tovyonovia

96 KopPog Apyhc:25 KopPoc Tédoug: 30 Licm)=724.98
HnoTwvxh onvondywBodoph

Tampatpiu(cm); Moyoc t£=50.00 MAxoc 1=660.00 YWepoc h=300.00 [MAdwoc h=0.00

Ondropéwn
AvoilypoTa

Aonin fwc, kiHPa)j=3 45 E(GPa)=3. 45
Huplic A 1 mixpd meplimow oto x&vTtpo (nl=1.00)

ZTdBun Bﬂuﬁév; Huplc PAdfec (rR=1.00 rk=1.00)

AuvynpdTnTo

Meprpetpikf Eoopf (n3=1.00[1.00.1.007)

Exmiinman ouyKeEyTpumkol nivaka oro TEoC

Finally, the option when checked includes in the study booklet
the printing of this summary table.

OBSERVATION:

1. It should be noted that the results of this table are ONLY an INDICATION. It is at the designer's discretion
what the final choice will be, defined by selecting from the list the type of distribution which the control and
sizing of the reinforcements will be carried out:

EmAoyr) Avaiu 10 EAzyyo Evoylozy
v ey VX e "Select Analysis for Aid Control" and "ok" to enter.

Fa+0. 30%Fz - Tprywmkn W For this example it was chosen:

Fx40.30%Fz - Towoweg Emhoyiy Avihuong yia EAzyyo Evoyioewy
L_|-Fx+0,30%Fz - Tprywwkrn :
fe Fz+0.30%Fx - Tprywwkn Fz+0.30%F % - OpBoyakn ]

Fz+0.30%Fx - Tprywwkn

Fx+0.30°Fz - OpBoyukn

Fi+0,30%Fz - OpBoywvkn

Fz+0.30%Fx - OpBoyuakn

Fz+0.30Fx - OpBoywvkr nd at the reinforcement stage, no failing data for all the inelastic

analyses for the chosen EIS.
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3(a).9

We select

Results - Active stiffnesses

the command "TXT file Intensive", then the option of key

‘ THT Apyeio EvraTikow

and the following file appears, 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
(6] 01T AT - WordPad - o
Fle Edit View imsed Fomai Help
Do SiE/ & | |- | %
HETRTOOITEIT / NEFIZITERCAED HIAEDN
BBy b KETATONITELX i AEPTIETPOHES
Koal. i%a0T. | &% Crm) By Cmamp Bz {mm) | Bxicad] @y (Tad) Az (zad)
=== === i | = .
1 | BOCIE+QFN[=1.352E+000] 0. 000E+QGC0| S-45E-005] 0.00E+000]=7.07E-D05
20 | G ObOE«O0h =1 . EERE«000) O 0002000 ] A-LEE=-O05) O.00E+800) 4.06E=405
| | B.00IE+000 -1, TEYE-000] 90008000 2. 23E-008) O.00E+000)-L.00E-004
11 | 2.000E+R -1, 000E+0900 9.00CGE000| 2.3TE-QOS] 2,00E4000 | -6, P6E-900
51 | @.900E+2G3 |-1,.608E+000] 0. .000E+000)| L.11E-004f Q.00E+000]|-2. TIE-DOE
El | R OCIE+O0d | =2 . 2E7E+D00] 0. 00CE+000| :3.E5E-QC5} Q.00E+000] &.51E-JG5
el | | B OBOE&OG0 =3 4RE2alG0) O-OG0EL000) 1-ISE-0D7| O.00E+000|=5.31E-405
i I 0 ORaE+000 | -3 ; LI3E=0001 0.000E+000) 5. 01E-005 | O, 00E+000| -5, TEE-028
5 | 24550E-00L[-1.350E+-0001 1.095E-00L1)|-7.28E-008) 0O.00E+HFC0|-1.39E-004
pil ] | 3.179E-0QL|-1,657E+00Q0f Ll.410E-QQL] &.&IE-Q0G[ Q2.00E+000] L.S€E-00E
2y | 2:0L3E=DOLf=1.82€E+000] 1.410E-001| B-€1E-Q05) D O0E#DDC| L.SHE-004
pEy ] | 2.990E-001 =3 QLaE+000) 1. 262F=001 (=3 55E=004 | 0.00E4C00]|=2.4E=004
2 | B ¥IAE-5010-1.T3aR=0000 L. 2a0E-00L) IZ.81E-O04¢ O,00E+0400) L.84E-004
140 | 3-3CIE-DCFLE-—Z.ELEE-D00F 1.245E-D0L] J.I1E-QDE[ 0.00E+(0] Z. 08E-DE4
1E] | ¥ 200E-DFLf-2.541E+000F 1.048X—D0L| J.4IE-0D5] O.,00E+E00{—L.30E—T04
LE| | 3,373E-DGL|-2.15BE+000] l1.04€E-00L| S.E3E~-005} 0.00E+000|~-L.38E-004
] | E.1LBE<O0L =] 41SEa000) 1.203E-00L)=9_-ESE=QD8| 9,00E4000)=<=L,35E=004
a8l | & BE0E-D01i-1.03VES000) 2. 4038001 #.7RE-008) O, 00ES£000) 2. 17004
p5-11 | &30EE-0GLI-1.B42E~DQ0] Z.009E—00L)  F.25E-008f Q,.00E4+E0E] €.%3E-D05
e [ & 1LEE—O0L1{—2.D47E+DD0] 1.593BE-D0L] Z.389E~Q0E] O, DOE+E00|—-B.E7E-DCS
i) | T.EeLEE-ODLj=1.TE3Ee000] 1.95eE~00L] A-OBE-O0d4§ 0.00E+300| 2.E3E-DDA
29 | B.BRIEE=QOL |=2 4T1E«O00) 1.95EE=001|=1_ S2E=O04) O.00E+800) 2.&7E=005
40 | &, BI8E-00L)-2, S58K+0000 1. 085E-0011-3.L0E-004] O,00E+000)-L,30E-004
24j | F.ELOE-TOL|-I,1lTEE+0C0] 1.085E-H0L] l.1S6E-GO04| O.00E+0400)-1.20E-004
251 | ¥ 1EEE-DGL| D,000E+000] 1.202E-00L].0.00EHO00 -3 ELE-0E] O.ODE+IDD
] | € 34TE=0C01] O.000EwdC0] 1.683E-0OL] O-0AE+00]{-1 4ME~005] O.C0E+300

ENTATIFA HETERH MEROR

ApibpgAg guFopl . |Afcvien | Tepvousa) Tregvouos) Lrvaegn | Baugn | Fougn
Heh. 19207, [R.FT.1 HIEH] | avoEdy | QEARED ) MRS | WYOEMNED | I OEHM)
] b 1 | i o | 1
1i I 11 3XL.3TY T.1E] TL.20) 0,03 —£0, B0 -2%.9€
| | S| =28TiTEH =T.15] =31.20] =0. 02 =10, 07 #2111
20 i 20 21E.5L) 21.2€] =1€.27) B.al| 33,43 28,10
| | gl —i83.08) Tl 14,27 =2:8kl .63 4,03
e 1] | . 1 286,22 19420 5,87 B 03| -23.: 97| 13,91
1 I 11] =2%0.EE] =15,268] -5, 87| =-0.,a2] 035 33.07
4i i 4] 31777 =258.3B| 4.87] BLaLj =1.34) =24.0L
i | 1) =3B7.53 29.254 =d.E7] =0, aL) -%. 585 ~#E. 1%
=1 | = SI5,43) 2T.01) 8,82 2, aL) -7, 58] 0,20
Fisi Halg, gtwan F1 MU
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3(a).10 Seismic Action

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:

T T TR T i [ ——— =
-- - - =1 T -
PRI L 1 T gl |14 AL

e — T W —r

o, B

= ety
Evafpec Emreheonikornrog - EAoomika ddoporo
Zu oxeBaopol (&) 50 | ExBirmng Kl 3.00
Mepio&on Emavagpopag Midavornra YwepBaong
. : ; : &g
TRIEmM) TLR{Erm) PR{ET) PLR{[£rn)
Mepropiopiveg BAaBeg (A-DL) 475 475 10 10 0.24000
Inpavrkes BAGRsc  (B-SO) 475 475 10 10 0.24000
Onovel Karappeuon  (T-NC) 475 475 10 10 0.24000
Trafpn Abwmoriog AcsSopsvey @ IKovoTromTIEn yg= 1.35
Exraon BAoPaw Hurpic BAGPes & Xuwpig Emeppaong ysd= 1.00
KopRoc EAsyyou 2B 6.00m
ATA . ) ) Tipvouoa Bam Méyiorn MeTakivno . .
Avahug Eifiog Avaohuong - Koravopng K (KM e Yo {rri) e Moyog VTEpOVTOXNG
1 Tpnpwvien Fxt0 30°F= 1081.526 0.082 11.528
EAdporog Mdyog Ymepavroyng X (1} 11.528
EAdmporog AdyoC YTEpOWTOXNG £
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J. Showing Proficiency Ratios with Color Grading

*=/ In the new version of SCADA Pro has been added to the Analysis the color gradation for the adequacy reasons
concerning the valuation according to KAAN.EPE. Pressing right click on the desktop displays the following menu.

Ejeipisanor] iy

Wl | emtapayn

ATMOU0VLEDT

AUtTpampT)
BAropngd
Ay papn
Ty (Al
Mepinpogn

el

=1 88 3 + %

B | Anpoupyio i

Biooposa opabag
B | Ambunc

and selecting Show Color Gradients depending on the analysis scenario that is active

® | Fpspno Vpupirmeny delajao:us

| ATIE PN KO LU WA A B RO
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)

® Reasons for adequacy in terms of Pushover

® Data behaviour

A prerequisite for the above reasons to appear is that you have gone through Controls Preview located by pressing
aY
Ekeyyot

So, having the inelastic analysis scenario active, in the known dialogue box by selecting
Eppovian peyeBuov pe ypupotkn SuafaBpon *

Aokoi v + ¥

Moyol endpkaag o dpout Napapoppaozwy (Pusho

Fax+0.30%Fz - Tpiywwvikr] | A
Elpog Tipdv

Eppdvion pove autdy nou agroyoty (Adyog = 1)

And |D | Ewc |D |

Eppdvion Tipdv

Cance

you get the following vector image:
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

For more details about the colour gradations in the Anelastic analysis you can consult the User's Guide "8A.Analysis"
(p.40).
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4(a) STEP 4: ENCOUNTERS

4 (a).1 General

A member is considered necessary to be strengthened when it cannot carry its vertical loads and the loads resulting
from the design earthquake. The need to strengthen specific structural elements of the design is determined on the
basis of options :

- The level of performance
- The type of distribution to be used for the control and sizing of aids

So, having selected performance level B and distribution type Orthogonal (for this example), you refer to "Report":

Aeport E You select the type of distribution with which the control and
CoBoranesh o z l oy sizing of the reinforcements and the level of performance will
o T Ao a— be carried out and by referring to the "Steps", you locate the
£ 1750 32400 0, 22478) v o | 0B madm AL post where the first plastic joint will be carried out.

T sy cpiga iy -
m &3 M), LosvlnTiro: Kasnomn sy, w
[[a2= Turmsguy
i i
) o
oﬂ’z'&

Lx=imj| [einforce and control, starting with this element, and progressing
5 ¥ ] R A avior of your host.

Erpsniayin Soypaysiimad ya TR pebimy; - At
You return to the "Sizing" section where:

by using the "Reinforcement Details" commands for columns and beams, you have the possibility to apply the materials
and technologies of interventions and reinforcements according to the basic principles of these methods officially
defined by the provisions of the Interventions Regulation.

I NOTE: The basic requirement for the sizing of the reinforcements is the selection and calculation of the
combinations of the inelastic saved in a respective step of the procedure and the creation of a Eurocode (EC2)
sizing scenario, as well as the selection of the desired Performance Level within the window of each
reinforcement, between A, B and C.
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..-i.-.-l"'!- L R

4

\J

VAR

4 (a).2 Aid

ScadaPro has integrated the tools for the rehabilitation and strengthening needs of the columns and walls, as well as
the beams, as required by the intervention regulation (KAN.EPE)

PENS and WALLS :

&F AnokardoTar

DOKOI :

MpoofeTe; Frpuoas (Mavalag)

% Mavitac aoflzrec Frpaaac (Mavia
- ¥ahiBGiva EAdopara

. 10N (Ivonkiopgva nodupzpr)
EI IOM-Ehdopm
ﬁ MpooTagia
5%, Khwpog
o 1

and all the controls and procedures required for them.

I Adetailed description of each aid is given in the corresponding chapter of the User Manual entitled CHAPTER A:

'DOKA INVESTMENTS' & CHAPTER B: 'DETAILS OF COLUMN REINFORCEMENTS

As for the reinforced columns, for the beams that have been reinforced, it is highlighted on the screen:
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In addition, depending on the type of aid, the corresponding indicative letter appears:

% Cloak: "M"
% Lamma (Lama) : "L"
¢ 10P: "y

Telyog

. A prerequisite for the display of the highlighting is that you have selected the button in the

window of the respective aid

1. OBSERVATION:

It should be noted that after the introduction of reinforcements, new M-N interaction diagrams should always be
calculated,

- or through the Armament Details for each cross-section separately,

ﬁ R A—

- orvia for all poles/row and all levels
. . . E A 5 B KAMN.EME.
-  either withthe via navaunoAcyIopos key for all structural elements of the vector and all
levels.
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3(b) STEP 3: ELASTIC ANALYSIS

3(b).1 General

In the case of Elastic, you create a new elastic static or dynamic analysis scenario.

Scenario =
EnavapiBpnon
KouBav _ ] Advanced
H Cuthill- Mckee(IT) "’ Multi-Threaded Solver

[ ] Axtipeoan Ovopa |

EC-8_Greek EP\DD‘I‘IE' 51311'1:!!]' Avaluon |EC-8 Greek >

Tunog Ehgomkn Dynamic

ISoTreg
Mehn KopBol
PopTigaig Malec

Mo Evnugpoman

Exrehzon oAwy Twv avahlosmy

Etodog

You then follow the procedure for running the script. In the "Parameters" dialog box:
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Eifioc Karavounc Tpiyovikr w

Eziouikr] Mepioyn Xapakmmpiomikés MNepiodon Eninzda X2 spappoyic e oaopikrc Sivapne
Eropikzc MEpIoEs TUnoc @aouarocg OpifovTio  Karakop. Karw g -p.00 w | Avo 2 -600.00 o
i ] sma 17 ] [05 ]
. a ‘g T Savg m Auvapikry Avaiuan
Zanm [T~ 0.15 0.05
EBapoc TB(S) Tomués |10 | Axpaa [0.001 |lcge v
a (KAM.ETE) | g
: B v| TCE) ZuvTeheoric ZuppeToyric ®aouarog Anokpiong
EnoudaibTrra
zow (1 ]V [T ] ™) e O0]0 | ey 00 | e 00
Daopa ExKeEVTPOTTITEG 5d (T)
©aopa Anokpion | EyeBlaopol | Khdom MAgompommrog | DCM w 0 oos sd(ng []|1
BTy Ul Hx
(%) OpifpvTo bD Karakdpupo b sd(ry) [ 1
. , . . ez 0.05 | #z
Paopa Anokpiang Evnuepwan ®aoparog Sd(T) == a*g D 5d (T2) D 1
Eifoc Karamczun
£ 1= q Avolyuara  Egoyic [r\g“
Exupblbicpa w| o ogx ay 23 gz -
) ) ¥ CJeva Xwpic 200yEC
Tonog Karamazang
2 N .
X Eiompa NAagiov z Elompa Mhagioy [eva i Kuwpic, E00XEG
Idonzpiodo Knpiou
MiBofoc Ynohoyigpol X AlokapnTa yuwpika nAgioa and Zxupodzpa
ISiopopgikn Avaiuan ~ | Z | Aowapnma ywprkd nhgima and Zkupddspa
Opio Ixenkng Merakivnong opogou 0,005 ;ggﬁmpﬁlgruzg Toryzia KAMETE Default Ok Cancel

KPITHPIA ANAAMATHE EAEMXOY ETATIKHE EMAPKEIAZ

set the parameters as you would for an EC8 scenario.

By pressing the "CANOPE" button the following dialog box appears

Mepapetpol Ehaotkdg >

¥ noAoyiouoc oraBzphg TpnG pRkous SigTunong LS

ETabun AgonioTiag AzBopévwy

MempeTpiag IKavonoinTkn ~
Aol TavonoInmKn ~
Aenmropepamy | Ikavonoinmkn ~

Exraon BAaBav yia Tov unoAoyioud Tou ySd (Z.4.2)
Evroves & Exrerapsves BAaPecEnzpPaoag v

]

MéBodoc YnoAoyiopol - Avaiuong [ EnmeheomkdTmra

EuvteAeomc enadEnanc ysd

Tonikdc Asikmmc nhaompdmragim) - FNC) hd

[JEnaiEnon (m), (a) §5.7.2 (B) "

Tipgg Tou SEikmm oupnepipopac '

Etpapponfizic Kavovioude To f Erd To 1995 e
Eupzvnic napoudia f anoudia ToronAnpoaEny e
¥napyouv cumwdzig BAGBE; O NpwTEUOVTa OTOIKE

MATMATA Cancel
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® Inthe "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 magnitudes, 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 8y and Bu
is required.

3" 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

| Mopapetpol Ehaotikrg ot

B ¥ nohoyiopde oraBepric Tipnc prkous SidTpnong LS

Frafpn Afio momiac AsBopvioy

MEmpETpiac IKOvVonNoINTIKT w
¥ Mol IkavonoInTIKn ~
AEnTopEpEIY IKOvVonoIMTIKT w

Etcraon BAGPMY Y10 TOV UNoAGYITNG TOU yod (2.3, 21

* Select:
For each Data Reliability Level

®  Extent of Damage

The ysd factor is automatically calculated based on the corresponding option,
Evrovec & ExTerapsvec BAABscEnzpfaos

Ehoppes & Tonkzg BAdPec-Enzpfdoacg
¥wpic BAaPec & Xwpic EnzpBaoac

EuvTshsomic enalEnone ySd 0
® Thevalue 0in 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.
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IMivokeg £ 4.2: Tieg o0 GOVIELEST Ysd

‘Evtoveg Kkt | EAaopég kal | Xopic prdpec wo
exteTupéves  Prafec | Tomkég prapec | yopic emeppdosic
1 / kon eneuPaceic 1 / ko1 eneuPdcerc
vsa=1.20 Ysa=1.10 ysa =1.00
Bhi. ot Topdpmua 7A kat IMopdpmua LT aspi Prafav ko
oBopiv.
IMPORTANT OBSERVATION:

The csd coefficient is automatically calculated based on the corresponding option, but since the CANEPE allows the
elastic analysis to be selected 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.

KoBaohkac Aziknc aupnzpicpopac(a) - T (NC)
Tonkoc Asikmg nAaomparmrag(m) - B (50)
Tonkac AsikTng nAaonpdrrragim) - FMNC)

®  The choice of method (m) assumes an elastic response spectrum, whereas the method

(g) assumes a design spectrum with modified seismic coefficient
behavior (q).

® The following fields relate to parameters for method g.
TipEc Tow AEikTm oupnEpIpopAs g'
Ewpappootsic kavoviouoc pera 1995 w
Eupevnc nopouoia r] anoudia Torko nAnpoosmy '

¥ napyouy cummda; BAABEC 0z npwTEloVTa OTOIKE

® The following figure of the parameters is shown when the method of the global index of behaviour (q) for
performance level B is selected.
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daoua
©aopa Andkpiong, | Exelioopod » | Khaom Mhaompdmrog DCM -
[ Opifpvmo b 2.5 Karakdpupo b0 3
‘ Daopa Andkpiong | | Evnuzpwan ddoparog ‘ sd(T) == 0.2 ag
Eifiog Karaokzung q
Frupddzpa - gx ] 3 gy ] 3 gz @] 3
Tunoc Karaokeing
X | Tugrnpa Niagioy |2 | Iugmnpa Niagioy

Then, select the command FRAME

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

Iivakac ITA.2.1. E/cy10T01 6VEKTOT OTOy 01 OTOTIUNGNS 1] OVEOYESIOTLOD DOICTOUEVMY KTIPIm.

Komnyopic Zmovduotntos Eiayotolr Avektoi Ztdyol
I I
I Il
III Bl
v B1 ko1 A2 (Ixovomoinen kat Tov 600 6ToYmV)

e Kafe nepintmon vo Beopnbei otioyvet A1=A2. B1=B2. T1>T2. A1=B1>T'1 ka1 A2>B2>12

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 ag rate.
The seismic classes for performance level B are considered as basic seismic classes.
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Mivawes E 2.1. Evéammul cuogEncn) sepodon Enmvegopsds s
mibovaTing wREplagne e smapnls SpeEs 18E

oY ovTTon  oviprpivn omiivig  eloge h " ek
,I - 2 } ¢ 1 IDivasrs 2.1, Zodjot wiotipnans §) avadaauapon @ tos Dypmaopol
-:.-|1.\'.I_',|:I3"|'\.'|I| - o f £ L
ZrdApn Emiedea o Tijiog PEpoiog Opyandpod
Nepiodoc |.|1I_:'«.l'-'{l[I|:1.| L LT P S T TS | y 5 =
Exovegopi: GpirgTy: EvTos 10 cupBarikon Oy “Og ref [ e = " & -y o
i Joali g T & wllemomapeves AZFHIVTIRES #Cinoe
LETI) oo Coys Toov S0 poov ¥ 4 .
n W L Bhdfecn Bidfecs Farrdppevon:
245 % 1 -5l 1Bl
74 i, 1.3 130
475 1% 118 LW
225 2005 TS 0,75
135 e .6) [
0 % 43 D43
i) Tiies L 3%
p] Rk 025 .25
20 Skl 25 .33
Dwov [livnm 2] topoomdleim, o dvapEtcng g ovdbpng * Qgxef VT DPIIVENE EONPIAT] ERTTIUVGT] BVRORIL. KON DL5TN JIE
EMTELEGTROOTIENS 100 QERMTO. OPFUGIOl [KE TNV aVIKITOUn AT uREpfOoTc T CEIURTY dpdons 0% ote S0 gpévia

v e opalivin edagerny exvgamor. Zvov [Tvewe £ 20 oupi e TeTys Lo 10 o
TOPOWRELETM, N0 EVAELKTINY  auagimion o Repddon
TGRS KL TS ovriotonms siflovimyiog esnipfieons Vg o
cujfatmot gdvoe Sos ey 50 gndy Dy oenduts Gpdans j
I @VIUFTONE) v PREvE) amiivTia EOGEC R 1A

® g RN 1] OISOV TORRIKT] CRTOAT

G ZEIGPI| KLGGT] KTipiol GPaCETm m O EENIGTO. G000 WIOTIpTC 1
U'-\LIGP:«EGIIJGLII.“? RO JLEOPET YO ELOOQOATTED EBVO KTWMO TG o
R ErEma oy emtElzoTdnpin:. H onomsn whoom wTypdou
ool caniconeoyog B (oDnpovinesg Blaficss ) foopritm oo
GEOIK Ko
Based on the above table we can summarize that my level of performance determines m, q (elastic) and Bu (inelastic)
and my return period and exceedance probability determines the seismic acceleration ag.

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 BAZMATA

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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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

MaopoTo x

Erénol anoTipnans i avaoyediaauol ®povTos Opyawviopoy |AL B1 M1 100~

. s e Al+B1+T1+ 1.30
B Bat B1 ri 100
Mepiopiopeve; BhaPeg (A - DL) A2+B2+4 M2+ 0.75
B Ehzyyoc T , _ A2 B2 T2 060
pikr) nmaxuvon ag=AgR.vL.(THA3+ B3+ M3+ 0.45
¥ nohoyiopos TR Ynohoyiopdc TL|AS B3 3 0.35
, , , , |A4+ B4+ M4+ 0.25
Mepiofoc enavapopac TR (Em) 473 MBavéTra ungfas g4 4 <0.25

Ddaprrn i Dbyt b4
Eningme aroTiungry; N ovomgsloouod Senovmeg Dovmaaued Ertreme QRoTILNOTG | vareioouod Seooyog Dovmsued
Tuf mﬁﬂmﬁ W o = AR ET ] Jefmadoned (bm) (M 0w t'. BBk (A0 | D |
Tiepmpeubes, Baafler 14 DU T Mipogebies Biaos (4 -0} =
[ Enaenee Efiowas) ervringve sgmagh 1 (FR/TLET LA L= [ Ebmrvne, Bl srvvingres) sg=aghL. 1. (T FLET L& | o1
Tankerooyuie TR Pk TR = | vankayanes T ; ¥ et TLRL 7
TMepiodor coovopopds TR (bm) E"“ Fifioretrrern untolloong FLAS 1 Tepiodos coovopopds TR (Emb l L35 | eiedmen untplloong FLAS | 1
ErpageTects Bhifer (B - 58 5 = Eramvrecis Bhde (B - 50 ; E
[ Erame Bfiomer o ag Ay (TRTLAT LA [oas | = Erame Efm arvmdngrere ag=Agh. L (THTLA) 1 |ars
Yanksrymde TR FRsheymaL TR ' = Vo sy TH PRahaLIa; TLR: T =
Wzm‘n@mﬁ:ﬂﬂmii““ Moo undpflo PR | 10 ﬂqmdoqzmwopﬁ:ﬁttm}::ﬁ | Milcvsmpn unéplorPas |10
Tiuviitrrm wadsfiaong B S .’“ | Mugiedog saeanpopis TR (B | 475 Do slhoonc P | 20 || Mieckee pewponde TR (i | 475
iyl Ko (1 - M) Claywail Bandpeshstny (I - W)

B e Eifioery ervrangue mg w2 (TRUTLA] Lk | 0.24 et o e AgsAgRL L (TR/TLA) Lk | i
ookt TR ‘Frodhorpmats TLR Tankayanss TR P reesnmias TLR
Papiobos coavasoodc TR (b [ 475 | Meboebrym unioBoonc PURS. |10 | Papislios caavopdod TR (i) | 195 | Pifdmen unipBooncPB% | 10
Milcrarrrta wadpfiosnt P Y E B | Pagisbog saapands TR (is) : a75 Michriiris umisfasnd PR : ¥ | Pieashe eameaponi TR (i) [
._ Mpoenday
%m Eam =1 B3 2 "'”fm’.“ m Exr =u LN S
o Carcel o Caresl

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

Zaiopikes Meployes

Zown I v 3*9

a (KAM.EME.)) | 0.144 |%g

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 yi 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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EnoudaiaTrra

zin [t v] v [t ]

[N mBavéeme enepfocsesy 10% evidc tow supfonicod
ypovou v S0 erdv LopPdvetm emoym 1 cElGHIKT
dpaor tow EK B-1, eve o dlegoperia mbavornio
uRepfacens evios Tov cupfatod ypovon tov S0 etoy
AEIPOVETO VA0W] TO TOTOTTO TN RUPOTOVEG TELTHIKTS
apidgems tou EK 8-1, aopgpove pe ta sSwkapfovopeva
gty & 2.2, Bempdhwioc  ovTidiogo O GREC  TIC
MEPUTTOGEL, TOV GUYTEAESTI| SROLSIOTHTOS ¥y 100 [IE T1)
povado,

(3" AveBedpnon 2022)

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

K. Explanatory Example:

Suppose we are in zone Il ( a=0.24). We set the other parameters and select Update Spectrum to
update the spectrum.

Then select the command .

®  Method m ( only for performance levels B & C)

We select from the drop-down menu the m calculation method and the corresponding S.E.
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MopapeTpol Ehaomkng 4

¥ nohoyiopog oraBepnc Tprjg prkous SidTunong LS

Fradpn ADiomomiag

AsBopdvaoy LikavonoinTkn

Ercraon BAaBaw yia Tov unoloyiopd Tou yv5d (E.4.2)
Evroves & Exrerapgves BhaPecEnzpufaoag

L]

MzBodog Y nohoyiopol - Avahuong / EnmedsomkoTma

St

FuvTEASOTNC ENaUENONC ySd

St

Tomkog Azikmg nhoonparmrag{m) - B (S0)

KoBoMkog Azikmnc oupnzpipopag(g) - & (OL)
KaoBohkog Azikrmg oupnzpipopacg(g) - B (D)
KaBohkac Agi i

Eupevr)c nopoudia r] anoudia ToonAnpoosmy e

¥ napyouy oummdac BAABEC 08 npwTElOVTa OTOKE

DATMATA Cancel

Going to the framework BAZMATA

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

lagpoTo

EToyol anoTipnang r avaogetioopod dEpovtog Opyaviopol

Pt

Al B1 I

Al B1 11

A2 B2 T2

A3 B3 I3

Zwn oystiaopol (£m) 1 I B
Mepiopiopeve; BhaPec (A - DL)
@ Eravxog Edawqikn snmayuvon ag=AgR.yL.(TH
¥ nohoyiopog TR ¥ noAoyiopog TL
Mzpiofoc enavapopdc TR (Em) 473 MiflavéTmra unzg

A4 B4 T4

Al+B1+T1+ 1.30

A2+B2+ T2+ 0.75

A3+B3+ T3+ 0.45

A4+ B4+ M4+ 0.25

100

1.00

0.60

0.35

=0.25

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

ASEEmner) Mepioy

FaiopkEs MeployEs

soomere) [6: ]
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®* Method q (for performance levels A & B & C)

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

q'.

Ilivoxos 4.1 : Tiueg tov Aoyov q¥/q’ ovaloyos Tov oroyou
emavElEyyou (V1o TOV GEPOVTU OPYUVIGHO)

Zrabun emreieonwoTTog
«llepropriopsvec HETUOVTIES «Orovet
phapecs Prapecs KOTAPPEVTH»
(A) (B) d)
0.6 1.0 1.4
TavTm: O
1.0=g*<15

q'is obtained from Table 4.4 :

Mivexoes £ 4.4: Tiéc tov el cupmepipopds q yia v otabun
emrelecTikdtras B («Inunovrucés fhafesy)

Egouppoctevteg | Evpeviig mopovoia 1] | Avcouevig (yevikog)
Kovovicpot amovcia TopovCia
peiEmne (kat toryominpdoceay (1) | toryominpdoenv (1)
KOTOoKELT|S) Ovadders Prafes oe | Ovaiddeis Pidfes oe

TpeTELOVTU GTolyEin | mpmtedovia crotyeiu
O Not Oy Nat
1995<. .. 3.0 2.3 2.3 1.7
1985<...<1995(2) 2.3 1.7 1.7 1.3
..<1985 1.7 1.3 1.3 1.1
This gives g*.

Note here that the user does not need to calculate anything.
The program does this on its own when we select CANPE, e.g.

MNopdpetpol EhaoTikig X | and then set the elastic parameters. Then the program

returns the value of g*.
We conclude that the program automatically divides the

Zrafpn AfonioTiog . spectral acceleration by g*.
AzBopsvuv Ikavonoinmikn ~

Y nohoyiopse oraBzprg Tprg prikoug BidTpnong LS

Exraon BAaPav yia Tov unohoyiopo Tou ySd (Z.4.2)
Evroveg & Exrerapeves BAaPec-EnzpPacag -

FTuvTehzomg enaugnong ySd IZI

MzBoboc YnoAoyiopol - Avaluonc / EnmeheomikdTrma

KaBoMrdc Azikrng oupnzpipopac() -B (D) e
KJJBD.MKDI; .ﬂ.am‘nl; Uuuns,pltpopuv;(q) A [DL]

Eupzvng napougia n anousia oo nAnpooswy -

¥ napyouy oumwdac BAPeg oz npwTEloVTa OTOIKE

In|the context of dialogue select the triad A2, B2, C2, C2
oazATA Cancel
DAZMATA
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[ — 5 ]

Erlveti anethonary | cramipleamiad Dilprres Ofaad | 82 82 11 000

Fud oyeliooye (fm) W0 Bk (i) 3
Nepeopambes BRafies (4 -DLY

[ [255H Efiogen) ermagureor sg=igR . v (TRMR) Lk 0.r
Thofoymaog TR frnkoyoo: TLR

Pepinfior cnoorapd: TR (Fmj m Felcreirrra unipBcons PLAS )

Miévemmra unipflomc PR ndmcmmméclﬁ['m:l B

irpasimds, BAGes (B - 50

| [ Efioqed) Ermduven ag=igi . ¢ [TRTIR) 1 [ BT
Trahoymor TR ookmyops TLA

Mepiofior enovopepac T (Fm) 135 Fellowimrro ungpliom; PLA%: 0
Piovierra imicfoo PRt Pepiofos anavapood; TR [bm) 475

Dozl momigoduon (T - HC) |

Beisym: Eficepet erovengure) agmaght 1. (TR LA Lk 0.216

T iodasoe TR ¥nohmyoyhs TUL |

Mepinlio; enovopopas TR (Em - 135 Moo unipioory; PLAS: ]

MgveTmra unepfiom; PR % ki) Mepiofor crovagopog TLR (B 475

Tipeoie Faborgm

FANEPE K% EANERE X%

FALET EAAET

| o= | Cancel J

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 tg'the initial parameters of the scenario in the field of the ground acceleration CAN.EPE.

e e s

Eziopikr) Mepioym
FaiopikzEs Mepioyes
a 0,368 *g
Ziwn I v ———
5 0.216 =g
EnoudaigTrra

Ziwn I o~ W1

| 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 yi used for the calculation of the seismic action always becomes 1 (from 0.8 which was before

for this importance category).

EnoudaidTrTa

zinn [t | v [1 ]
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So after the above parameters are selected, run the script. The "Default" combinations are automatically created and
saved. You will use this file for sizing the reinforcements.

Selecting "Checks" again displays all the checks, including the analysis selection criteria, but what is of interest is only
the following deficiency indicator check.

| Kpigpon Aziktec Avemdpreiac A SoHIKWY TTOELY (& 5.5.2a [i) KAN.EME) |
| EehiBo : 2
alo Zuvivo Loowni YwooTuhspara ZOvoho
ErdBung |Ywdc(m) |  A<=1.0 =10 A==1.0 =10 A==1.0 =10
i 0.000 i 0% 0 086 i 0% 0 086 i 0% 0 086
1 3.000 G| 30% 4| 20%% 8| B0% 0 036 14| 39% 4] 11%
2 5.000 10| 50% a 036 2| 13% 6| 38% 12| 33% 6| 17%
21 NOMAD 16| B80% 4| 20% 10| 63% 6| 38% 26| T2% 10| 28%
FHMEILE  TNio 6o ra orousla mpma A<=1.0. O Eheyog - Aev lkovoTToIEiT.

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 A 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 A 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 elements that fail and the analytical results of the sandy elements and the flat elements
are presented in the section of the prints.
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L. Show adequacy reasons with Color Grading

*# |n the new version of SCADA Pro has been added to the Analysis the color gradation for the adequacy
reasons concerning the valuation according to KAAN.EPE.
Pressing right click on surface desktop appears the thefollowing menu.

Eppavion ol

¥l Amékpuyn

1 Amopsvwon

Avtypapr]
MeTapopd
Lioypopr
Mivakag (Array)
Meplotpopr

I~ 6 38 X +

Offset

£ Anuoupyia Khwvou

"‘:3 MeTaspopd opasag
g | ApBuRoz
% | Eppovion XpupoTikoy AofoBpioswy

¢ | Ang X v AaaBp ) ) ) . . .
moxpugn ¥pupankay MopaBuiazuy o 0 g by celacting Show Color Gradients depending on the analysis scenario that is

active the corresponding sizes are displayed

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

AgikTzc avendpkaiac A (Admunom) e

Elpog Ty

Eppavion powvo autwy nou aotoyoly (Adyog = 1)

Eppavion Tipow

Cancel

you have the following vector image :
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For more details about the colour gradations in Elastic analysis you can consult the "8A.Analysis" User Manual (p. 39).
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4(b) STEP 4: ENCOUNTERS

With regard to the introduction and sizing of reinforcements, the same applies as in the section on inelastic analysis,
with attention to the following points:

I The basic requirement for sizing reinforcements by elastic analysis is the selection and calculation of the
combinations stored in the previous step.

With regard to the sheathing of columns necessary condition for the execution of checks is in the field of stations
performativity, is to click on the option with asterisks.

Ehzyyol

. : Fraf MEAEOTIKATTTO A-OL -
[ EmAoyr) nAzupdac ] TASHN EnrEAETN G [—i
Mrog Zuvappoyng (om) ; - SDE';
[ Y nohoyigpos Euuu.hucﬁ] Moooord Evraong pEow

prxaviopot TpiBnc(Ye) i
Fut

I Regarding the choice of asterisks in the editors of dikes and poles regarding the intensive sizes for the
reinforcement check: the option reads with first priority the intensities of the last scenario where the checks
appeared in the analysis and with second priority the intensities of the combinations you loaded in the
dimensioning.

A similar choice shall be made for the IOP-Fragments of the columns

Frafpn enmeAeomkaTTag

Mrjog Zuvappoyn (cm)
Moooomd Evraong peow
pmyaviopol TpiRng %)

I And in the beams you make the same selection, in the beams editor

| MEwpeTpia | Kupiog Onkopog Avoiyparog I Onhopoc ETmpicewy | EuvBeEmpes I MpooBzra | Pr

i i i
ApiBpoe Avoiyparog 1 ka
[ Exupodzpa : C20/25 ]
Mevika arorgEia
] i - Xah ' :B500C
Tunog [I'Ipnc:ﬂsrz:; Erpoac (Mavdoac) = [ ahuBag (Kipog) ]

[T Evigia evigyuon o= dho To prKoc [x:':l.?'.ul?-m; (Zuvd/puwv) :B500C ]

Enmiaiunn MNayocg MpoonzAampaTmTa [ BArTpa - AvapTmpes 5400 ]
(mm)  MAdkag {cm) M. 24.2)

70 15 [ Tau [Mampévn "] ::Grrggguﬂmmﬂ‘; |

After inserting the reinforcements and calculating the new strength moments * you return to the Analysis section, run
the elastic analysis scenario and see again the A ratios of the elements.
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OBSERVATION:

* 1t should be noted that after the introduction of reinforcements, new M-N interaction diagrams should always be
calculated,

- orthrough the Armament Details for each cross-section separately,

- orvia for all poles/row and all levels
. . .| EnavaunoAoyiops: ehovv KAN.ETME.
-  either withthe via OYITHOG Py for all structural elements of the vector and all
levels.

* In addition, there is also the possibility of total deletion of the reinforcements of beams and columns.

Scenario pod

1 Owopa

Tunog EKQE 2000-EAK e
Meo Evnupmarn

iy pacpr] Aaoramoddynanc

[ Zrupdfepa [ Euvlitoac

(] =8npa Epappoyn
Fuvohkos OnAopac Kmpiou
Efofioc ] AnoBrikzuan Eigayuyr

Euvohikr Maypapr] Evioyloemy

Aoy ETOhwY
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5. NEW METHOD OF EVALUATION AND REDISTRIBUTION (CAN.EPE. 3.

Review 2022)

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 | and Il and only for the basic seismic class
B.

So for buildings of importance | and Il it follows:

1. wastheuntil now with table PA2.1, that is, whatever class your building belongs to, you must meet the
minimum requirements of the table.

Mivawac TA2. 1. Eldyioror avextol atdpol axotiipdig f avadyediodias tolatawévey Krigion.
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2. The new possibility provided 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.
seismic class, but this class shall be higher or at least equal to the minimum of table PA2.2.
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<1985 B3
1985=.. <1995 B3"
1995=... B

The above will be understood with an example

EXAMPLE
Building after 1995 Significance Il
1. 1do not specify its seismic class (I am not interested) and | am pursuing the minimum evaluation
or redesign target C1 (as it was until now)
2. lidentify the existing basic seismic class which is, for example, B2. | need to move up at least one class,
i.e. to B2+ and | need to
this must be higher than the minimum of table PA2.2, which for our example is B2+ but improved by one
class, i.e. B1. So the target is B1.
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

IMivakag 2.1. Ztéyot amoTipmans 1 avocyedraaion ®epovioc OpyuvicLov.
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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.
In the programme, at present, the determination of the seismic class can only be done by testing, i.e. by testing
evaluation targets from the basic seismic class (B). That target where for elastic analyses A is below unity and for
pushover the tests for the B performance level are below unity is the existing basic seismic class of the building.

For this determination, however, we are preparing an automatic procedure where the program will automatically
perform all the analyses and checks and will present the results in summary so that the designer can immediately find
the seismic class of his building.
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EXAMPLE 6: "STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

In the prints section and in the analysis scenarios field, the scenarios you have created are presented.

' NOTE: It is a prerequisite for the print files to be created that the controls are opened in the analysis. Any change,
afterwards, in the parameters of the scenario requires the controls to be reopened in the analysis in order to
update the prints each time.
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"STUDY FOR THE VALUATION AND REDESIGN OF A BUILDING ACCORDING TO THE CANC.

EXAMPLE 6
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