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➢ EUR-OPA Major Hazards Agreement of the Council of Europe is a

platform for co-operation in the field of major natural and

technological disasters between Europe and the South of the

Mediterranean. Its field of competence covers the major natural and

technological disasters - knowledge, prevention, risk management,

post-crisis analysis and rehabilitation.In our Country this

Agreement was ratified by the Greek Law , in 1992.

https://www.coe.int/en/web/europarisks/home

➢ The European Center on Prevention of Earthquakes (E.C.P.F.E.)

operates within the Framework of EUR-OPA .It belongs to the

Network of 27Specialized Centers of the Agreement and it is based

in Athens , Greece .The Center has a close cooperation with

Earthquake Planning and Protection Organization of Greece

(E.P.P.O.).

https://ecpfe.oasp.gr/

Council of Europe

https://www.coe.int/en/web/europarisks/home


EARTHQUAKE PROTECTION OF MONUMENTS & HISTORICAL CENTERS

REDUCTION OF THE VULNERABILITY OF STRUCTURES

EARTHQUAKE –DEVELOPMENT OF INFORMATIVE MATERIAL FOR 

INDIVIDUALS WITH DISABILITIES

EDUCATION-INFORMATION

EARLY WARNING SYSTEMS

AXIS OF POLICY



High vulnerability of bearing masonry 

buildings due to the following factors:

▪ The brittleness of unreinforced masonry

▪ The insufficient diaphragmatic action of the floor and 

roof

▪ Inadequate connection of the vertical and horizontal 

elements of the supporting structure

▪ All kinds of imperfections

▪ Interventions, modifications and additions from time to 

time

▪ Poor maintenance and ageing of the materials

▪ The complete absence or failure of the design, if any

▪ Soil alteration eg liquefaction , subsidence, 

underground water etc

▪ Previous Earthquakes

▪ Fire

▪ Climate change

The materials and types of 

older masonry structures 

generally do not meet the 

requirements of EC6



Weakness chart during time of a Masonry Structure 
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Some of the causes leading to the weakness of the Masonry Buildings



Addressing the problem requires an initial inventory and hierarchical

evaluation of the building stock in order that financial resources are

optimally mobilized for the seismic strengthening of the buildings.

The hierarchical evaluation of the existing building stock is performed

through a three level assessment. The corresponding methodologies

are developing by special scientific committees of E.P.P.O. In this

presentation we focus in the implementation of the second level of pre-

earthquake assessment in selected masonry buildings, in order to

evaluate the method and propose improvements, if necessary.

The proposed framework of E.P.P.O., for Pre-earthquake Assessment of 

Masonry Buildings



“Vulnerability  assessment of Historical City Centers”

Where:

H:The seismic action on the building (Hazard) “H” 

R: The seismic resistance (Resistance) “R” 

V:  Building’s importance index (Value )

Each FORM of the Secondary Assessment includes 3 Parts :

This proposed empirical Methodology, was carried out in

the framework of the activities of E.C.P.F.E. 2014, it is

the process of a second level pre-earthquake

assessment , where the end result of such an

assessment, is a “score” called the “ relative seismic

risk index I” of the building. The “ relative seismic risk

index I” follows from the expression :
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The selected Historical Center for the implementation 

of the proposed Methodology  was Nafplio.

Nafplio was the first Capital of Greece after the 1821 revolution, is a sea 

port situated on the Argolic Gulf in northeast  Peloponnese in Greece , 

rich in Monumental Stock.

Nafplio maintains a traditional architectural style with many traditional-

style colorful buildings and houses, partly influenced by the Venetians, 

because of the domination of 1338-1540. In addition, modern-era 

neoclassical buildings are also preserved.

The project is focusing  on the assessment of the Vulnerability of the 

neoclassical bearing masonry buildings of the Historical Center of 

Nafplio, based on the proposed  empirical Methodology. 



The Working Group, that  carried out the activity  consisted of the following 

members:

Merit Prof.S.Dritsos, as President

Prof.Ch.Ignatakis

A.Spiliopoulos, Civ.Eng., Building Infrastructure, s.a.

Dr. E.Pelli, Civ.Eng, Msc, Phd Dep.Dir.of E.P.P.O. & E.C.P.F.E.

D.Panagiotopoulou,Civ.Eng, Msc, chief of the Antis.Technology Dep,of E.P.P.O.

M.Panoutsopoulou, Civ.Eng, Msc, chief of the Programming  ,Dep, of E.P.P.O.

M,Fotopoulou, Civ.Eng, Msc, chief of the Emergency Planning , Dep, of E.P.P.O.

M.Podimata, , Civ.Eng, Msc, chief in Ministry of Infrastructure, Transport and 

Networks



The Historical City of Nafpilo



PART OF THE DATA BASE 



PART OF THE DATA BASE 



PART OF THE DATA BASE 



BUILDING No 4











Height of story :3 m

Seismic Zone II

Ground Type B

Critical Parameters :

-The presence of diaphragms                   

- The number of stories                                 

-The length of bearing wall openings 

Seismic Zone                 Number of Storeys                   Width of the Wall (m)
Type of the 

Building 

VALIDATION OF THE METHODOLOGY 



CONCLUSIONS

✓ The number of stories , in combination with the presence of diaphragms

or not, in case of Elastic Analyses play a crucial role, in contrast to EPPO’s

Methodology where the contribution of these parameters to the index(I),is trivial.

✓ The proposed values of the Diaphragm Index (R4),when altered according

to the stiffness of diaphragm and connection to the underlying wall

(peak values of R4=1 (STRONG) and R4=0.8 (WEAK)) have very little effect to the

final resistance of the building . The opposite occurs in the elastic analyses.

SUMMING UP

✓ The implemented empirical Methodology for Pre-earthquake Assessment of

masonry buildings can be an adequate guide to prioritizing buildings in terms

of vulnerability. The Seismic risk index (I) of the vast majority of buildings, is

a positive decimal number. This index does not have an ultimate objective

significance, but indicates the priority order for the third part of the process

(third level pre-earthquake assessment), that is the preparation of

assessment studies and redesigns (strengthening) of a limited number of

buildings, depending on the economic capabilities of each public body.



✓ It is more elaborated than a “rapid visual screening “

✓ The Second Level methodology for Pre-earthquake inspection

of masonry buildings can be updated, taking into account the

conclusions from the pilot application.

✓ It is easier to apply comparing to methods based on objective

calculations

✓ The Second Level methodology can be harmonized with the

relevant method for reinforced concrete buildings.

✓ -The E.P.P.O. methodology is proposed to be adapted by the

State and extended to other types of masonry buildings (more

complex).



THANK YOU FOR YOUR 

ATTENTION

Council of Europe


