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1. SCOPE AND FIELD OF APPLICATION

1.1. Following the mandatory implementation of Eurocodes in Cyprus, since January 1% 2012, it
became necessary to define the policy and framework to be followed for the assessment of
seismic capacity, the design of interventions and the introduction of new elements in existing

structures to which horizontal or vertical additions are intended to be made.

1.2. This document, which was prepared by the Scientific and Technical Chamber of Cyprus
(following an assignment of this task to the Chamber by the Ministry of Interior) and approved
by the Ministry of Interior, is part of the National Annex of CYS EN1998-3:2005+AC:2013 and
is aiming to become a tool for designers for the determination of seismic action in relation to
what is mentioned in 1.1 above. Relevant to this, for the same purpose, is the Cyprus
Standard CYS EN 1998 - 3 Eurocode 8: Design of Structures for Earthquake Resistance, Part
3: Assessment of Bearing Capacity and Retrofitting of Buildings.
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2. CODIFICATION OF INTERVENTIONS IN EXISTING STRUCTURES

2.1 General

In paragraphs 2.2 and 2.3 below, the two main parameters that must be taken into account for
the selection of the seismic design action, in cases of interventions in existing structures, are

given.

2.2 Type of Intervention (Modification and/or Extension)

Regarding the type of intervention, there are two main cases as follows:
a) Horizontal Extension to an existing structure (with or without joint).

B) Vertical Extension (Extension of floor(s)) to an existing structure.

2.2.1. Horizontal Extensions

With regard to horizontal extensions to an existing structure, if there is provision for the
creation of a suitable seismic joint, so that the addition behaves as an independent structure,
then the addition is treated as if it were a new construction and its design is based on
Eurocode CYS EN 1998 — 1. In case of absence of a suitable expansion joint, then the new
construction shall be designed and dimensioned according to CYS EN 1998-1, while the parts
of the existing structure affected by the new construction shall be designed according to CYS
EN1998 — 3 and to the basis of ground acceleration values given by this document (Tables A-
1 péxp A-3).

2.2.2. Vertical Extensions

With regard to vertical extensions (e.g. floor(s) extension) the construction as a whole shall be
considered as an existing structure and the seismic action considered for assessment and
design shall be taken from this document (Tables A-1 to A-3). The existing structure shall be
checked and retrofitted, if required, according to CYS EN 1998 — 3, while the structural system
of the additional floors shall be designed and dimensioned according to Eurocode CYS EN
1998 — 1.

2.3 Date of Initial Licensing of the Existing Structure

Based on the study period, different solutions are proposed for cases where the existing
structure, to which an extension will be made, has been licensed: (a) before 2012 (year in
which the Eurocodes were officially introduced in Legislation) and (b) from January 1%t 2012

onwards.
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3.2.

3.3.

3.4.

PERFORMANCE REQUIREMENTS AND COMPLIANCE CRITERIA

As already mentioned, critical parameters related to the issue are the selection of Limit States,

for which the assessment of the existing structure will be performed, as well as the selection of

the return period of the seismic action.

Based on Eurocode CYS EN 1998 — 3, a decision should be made initially as to whether all
three or two or only one of the Limit States (LS), given below, should be checked:

1. Limit State: Near Collapse (NC)

2. Limit State: Significant Damage (SD)

3. Limit State: Damage Limitation (DL)

In the Cyprus Annex of CYS EN 1998-3:2005+AC:2013, the following are defined for the

assessment of the Limit States and the selection of the value of the return period:

(a) Buildings with importance class IV (as defined in Table 4.3 of CYS EN 1998-1) must be
inspected for all the three Limit States defined in 2.1(1)A of CYS EN 1998-3. For all the
other importance classes the Limit States to be examined will be selected by the project

owner(s), following a suggestion and in agreement with the designer.

(B) The value of the return period of seismic action, corresponding to each Limit State should
also be selected by the project owner(s), following a suggestion and in agreement with the
designer. The protection that is usually considered suitable for ordinary new structures is

considered to be achieved by selecting the following values of the return period:

- 2475 years, which corresponds to a probability of exceedance of 2% in 50 years for the
Limit State Near Collapse (NC),

- 475 years, which corresponds to a probability of exceedance of 10% in 50 years for the

Limit State Significant Damage (SD) and

- 225 years, which corresponds to a probability of exceedance of 20% in 50 years for the
Limit State Damage Limitation (DL).

In the event that a vertical or a horizontal extension is made to an existing structure, then the
new structure should be properly designed and dimensioned, and also the capacity
assessment and the design of interventions in the existing structure should be performed in

such a way, so that at least one of the Limit States is satisfied.
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3.5.

The seismic action for the design and assessment of the existing structure is selected for each

one of the Limit States and a return period for the seismic action as shown in Table 3-1 below:

Table 3-1:

Limit States and Return Period of Seismic Action

Return Period of
Seismic Action

Probability of
Exceedance

Combination of Limit State &

Return Period of Seismic Action

(Years) in 50 years Near (i%l;apse SIiDg;r:i:gaent L?na:ir]gz;?sn
(SD) (bL)
2475 2% 2475 (NC) 2475 (SD) 2475 (DL)
475 10% 475 (NC) 475 (SD) 475 (DL)
225 20% 225 (NC) 225 (SD) 225 (DL)

Performance Requirements and Compliance Criteria




4.

SEISMIC ACTION VALUES

4.1 General

41.1

4.1.2

41.3

The calculation of the seismic action for the assessment of existing structures and the design
of new extensions of the structures is based on paragraph 2.1 of CYS EN 1998 — 1 and more
specifically on sub-paragraph 2.1(4) and the equations that relate the importance factor with
the return period or the probability of exceedance of the seismic action. Tables A-1 to A-3 of
this document apply which include the modified reference peak accelerations, a’yr, that
correspond to each combination of return period and Limit State.

The values of modified reference peak ground acceleration, a’yr, included in Tables A-1 to A-
3, are derived from the product of the importance factor y; and the reference peak ground
acceleration agr, Where:

Yi ~(Tr/TL) Y€ or

yi ~(PU/Pr) Y,

The reference peak ground accelerations agR correspond to the seismic zones included in the
Map of Seismic Zones of Cyprus (Cyprus National Annex to CYS EN 1998-1:2004+A1:
2013+AC:20009).

Terms T.r, TL, P and P.r of the above equations are defined in paragraph 2.1 of CYS EN

1998 - 1.

4.2 Project Design Period before 2012

4.3

For existing structures which have been designed before 2012 and are subject to
interventions, as defined in paragraph 2, the ground accelerations given in Tables A-1 to A-3
shall apply. The return period as well as the Limit State will be agreed between the owner(s)

and the designer.

Project Design Period from 15t January 2012 onwards

For existing structures which have been designed from 1st January 2012 onwards and are
subject to interventions, as defined in paragraph 2, the ground accelerations which were taken
into account in the original design and submitted for licensing of the initial design shall apply,

at a minimum.
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SEISMIC ACTION VALUES (MODIFIED REFERENCE PEAK
GROUND ACCELERATIONS)

Seismic Action Values



Modified Reference Peak Ground Accelerations for Seismic Zone 1 (agr = 0,159)

Table A-1:
Modified Reference Peak Ground Accelerations (g)
Return Period | Probability of
of Seismic Exceedance in Significant Damage
Action (Years) 50 years Near CocI:Iapse Damage Limitation
(NC) (SD) (DL)
2475 2% 0,26 0,26 0,26
475 10% 0,15 0,15 0,15
225 20% 0,12 0,12 0,12
100 39% 0,09 0,09 0,09
Table A-2: Modified Reference Peak Ground Accelerations for Seismic Zone 2 (aqr = 0,209)
Modified Reference Peak Ground Accelerations (g)
Return Period | Probability of
of Seismic Exceedance in Significant Damage
Action (Years) 50 years Near Collapse Damage Limitation
(NC) (SD) (DL)
2475 2% 0,35 0,35 0,35
475 10% 0,20 0,20 0,20
225 20% 0,16 0,16 0,16
100 39% 0,12 0,12 0,12
Table A-3: Modified Reference Peak Ground Accelerations for Seismic Zone 3 (aqr = 0,259)
Modified Reference Peak Ground Accelerations (g)
Return Period | Probability of
of Seismic Exceedance in Significant Damage
Action (Years) 50 years Near Collapse Damage Limitation
(NC) (SD) (OL)
2475 2% 0,43 0,43 0,43
475 10% 0,25 0,25 0,25
225 20% 0,19 0,19 0,19
100 39% 0,15 0,15 0,15

Note: For new structures, the reference peak ground acceleration, defined by CYS EN 1998 — 1,
corresponds to seismic action with a return period of 475 years, which is equivalent to a probability of
exceedance of 10% in the 50 years of the structure’s life.




