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Council of Europe
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.

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

The European Center on Prevention of Earthquakes (E.C.P.FE.)
operates within the Framework of EUR-OPA .lt 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.).

M hiins://ecpfe.oasp.qr/
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AXIS OF POLICY
« 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
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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
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The materials and types of
older masonry structures
generally do not meet the
requirements of EC6
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Earthquake

Unsuccessful interventions

Abandonment

Initial strength
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Weakness chart during time of a Masonry Structure



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

/First Level Pre-earthquake Inspection\
Rapid Visual Screening Procedure

The First Level of pre-earthquake assessment was
implemented in 2001. It is performed to public buildings to
identify those which present inefficient earthquake
performance and might pose a risk of loss or injury, or
severe interruption of community services in the event of a
damaging earthquake.

The inspection of each building is carried out by the
authority that is responsible for the operation and the
safety of the building.

The inspection forms sent to E.P.P.O. are entered into a data
base and are classified in three categories A, B, C.Lower
scores correspond to an expected better seismic

performance. The results determine the priority for the
second degree inspection and are sent from E.P.P.O. to the
egions. \

Masonry Buildings

/Second Level Pre-earthquake Inspectich

E.P.P.O, in 2012, developed the Second Level pre-
earthquake assessment for masonry buildings (S. Dritsos, C.
lgnatakis, D. Panagiotopoulou, A. Spiliopoulos). The
developed methodology was based on the procedure
described in: “Measuring of the relative seismic risk of
historic masonry buildings” by Th. Tassios and E. Vintzilaiou.
The assessment is directed at masonry buildings that have
received a score from the first level pre-earthquake
assessment that is below a certain threshold value.

The aim of the procedure is to re-evaluate the ranking of
identified vulnerable buildings. This evaluation goes into
more detail and requires access to all parts of the building,

and basic calculations without performing an analysis of the
structure.

AN

/Third Level Pre-earthquake Inspectiom
Detailed assessment of seismic performance

The Third Level pre-earthquake assessment is performed to
buildings with local or general inefficient seismic
performance. Detailed assessment studies and redesigns
(strengthening) are required.

E.P.P.O. assigned to a scientific committee the development
of a Code of Interventions for Masonry Buildings (KADET).
The scope of the Code is the enactment of criteria for the
assessment of the structural capacity of existing masonry
buildings. The Code is going to be evaluated by several

technical offices and external evaluators.
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Oility assessment of rlistoricz) Cliy Carliaes

This proposed empirical Methodology, was carried out In
the framework of the activities of E.C.P.FE. 2014, it IS
the process of a second level pre-earthquake
assessment , where the end result of such an
assessment, iIs a “score” called the * relative seismic
risk index I” of the building. The * relative seismic risk
iIndex I” follows from the expression :

y m | - Y\
| = M\Hﬂm{ = y

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 :
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APPENDIX B
FIELD INFORMATION DATA COLLECTION FORM
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Assessment of the seismic action on the building {Hazard: H)
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Assegsment of the seismic resistance of a building [ Resistance: R)

Data to dassify the shear resistance (R1)
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Dwta to classify the disphragms (R4)
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Data to classify the damage to the masonry (R).
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SECOND LEVEL DATA COLLECTION FORM FOR THE

PRE-EARTHOUAKE ASSESSMENT OF MASDNRY BUILDINGS

EARTHOUAKE PLANMING AND PROTECTION ORGANISATION
SECOND LEVEL PRE-EARTHQUAKE ASSESSMENT FORM
MASONRY BUILDINGS [1" Edition 2012

E. ASSESSMENT OF THE SEISMIC RESISTANCE OF & BUILDING [Resistance: B

Ia.

ESTIMATE OF THE SEISMIC ACTION {H): H= 0751+ 2542

DATE OF INSFECTION:

1. GROUND FLOOR SHEAR RESISTANCE INDEX [F) ©
A IDENTITY OF THE BUILDING . ﬁ
A0 BEARING WAL 5 INDEX [RZ) -
S TESIONIPROVESE 2. LDAD BEARING WALL CPENINGS INDEE [F2)
. Towh 3. RING BEAM INDEX {R3 ﬁ
3. ADDRESS: 3. DIAFHRASM INDEX [Rd) - 1 |
= ==
POSTOOCE: TEL: 5. OFENINGS NEAR CORNERS INDEX (R3]
4. BUILDING'S NAME: 6. WUASONRY DAMAGE INDEX (R8] :
5. ‘BUILDING'S U%E: — p—
7. COMMECTION BETWEEN TRANSVERSE WALLS INDEX [R7) :
6. CWMHER'S DETAILE: =
2. PERIMETER WALL CUT OF FLANE STRESS INDEX, [Re Q_
7. 'USER'S DETAILS:
5. GROUND FLOOR PLAN REGULARTY INDEX [RS) : Q_
-] J| { ¥ il
B. TECHMICAL CHARACTERISTICS OF THE BUILDING 10. HEWHT REGLILARITY INDEY {Raf
L MR Of EVELS. SAEEEIT - 11. BUILDING'S EARTHOUAKE RESISTANCE ESTIMATE [R) :
- R = 02002+ L3[RIHRT H0. 10[RSFRFHREHD. DX RIRETRIFRIC) R=
2. 'FLDOR AREA:
3. TOTAL FLDOR AREA -
4. VEAR OF COPETRUCTION: F. BUILDING'S IMPORTANCE [Walue: W)
%. YEAR OF LAST ADOTION: 1. WUMBER OF LSERS  [Mark the appropriate bo with +)
6. DETAILS OF ADDMION: w0 [ |apexsso[C | seetsoo [ | aosemmo [ | smo [
2. TOTAL FLOOR ARES _"r": [MAmmic g ayppropIniTte boo witls +
7. I5ITA LISTED SUnDuka? ves[ [ wo[ ] azon [ ] woocassoo [ | soowtsmiood [ seoon [
B. HASTHE BUILDING BEEN REPAIRED/STRENGTHENEDT  ¥ES ﬁ na ﬁ 3. ADPPETRATVE AMDFOR SOCIAL IMPOKTARCE [hdonk the oppropricte box W
9. IFYES, FOR WHAT REASON AND WiHENT
= . L E RORMAL E[ AFORTAN :[ SPELAL
) WA i o Ao b it +]
10. ADOTIONAL GENERAL INFORMATION: 8. MONUMENTAL VALLIE __ [Mant the aparonnata bow with 4)
HONE Q METHLIM E HIGH
5. wis wa= =L | wa =] |
£ BUILDING'S IMPORTANCE ESTIMATE = 0. 30(VI+VZHE200VG#) w ]
L. SEISMIC AND GEOTECHNICAL DATA FOR THE REGION — -
G. BUILDING'S SEISMIC RISK ESTIMATE {Indicater: 1)
1. SEISMAC HATARD ZONE jirom EC &1 7 z - -
- - | =[] - BUILDING'S SEISMIC RISK ESTMATE  i[HAR-I] |=|:|
3. GROUNDTYPE
[romECE]: s Ts[Je[Je[]c-=
3. POTENTIALINCREASE IM THE RISK OF SEISMIC ACTION: ¥ES H. INSPECTING EMGINEERS' DETAILS
1 1 HAME: 2 MAME
. ASSESSMENT OF THE SEISMIC ACTION ON THE BUILDING [Hazard: K] PROFESSION: FROFESSION:
SEISMIC ACTION INDEX [11] :
2 INFLUENOE OF ADUACENT BUILDINGS INDEX [H21 - SIGMATURE SHEMATURE

H=| II




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.
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The Working Group, that carri
members:

Merit Prof.S.Dritsos, as President

Prof.Ch.lgnatakis

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.FE.
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
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Picture

Address Numberof | Type of masonry Values Openings | Height Groun | Features of
levels unit and for the near regularity | d floor | adjacent
construction masonry | comers plan buildings
Type of mortar damage regula-
index rity
Cueen Olga 23 | 3 Light Yes Yes Yes Height difference
extensive in one or more
damage or floors with
medium pounding risk
scattered
damage
Semi dressed or fully
dressed stong/ Clay
mortar
Queen Olga 24 | 3 No Yes Yas Yes Height difference
damage in one or more
floors with
pounding risk

Semi dressed or fully
dressed stons/ Cement-
lime Mortar




Rubble stone /

Lime mortar

Semi dressed or fully
dressed stone /

Queen Olga 5 2 with loft
Queen Olga 3 3
Bouboulinas 3

45 & Em.

Sofroni

Cement—li mgxtar

i dressed or fully
dressed stone /
Cement-lime mortar

Light Yes Yes Yes Height difference
scattered in one or more
damage floors with
pounding risk
Light No Yes Yes Height difference
scattered in one or more
damage floors with
pounding risk
No No Yes Yes Free building or
damage adequate seismic
gap between
buildings




Georges
Square 10

Light
extensive
damage or
medium
scattered
damage

Height difference
in ong or more
floors with
pounding risk

Ground Floor: S&Mi

dressed or fully dressed
stone fCement-lime
mortar

Second & Third floor:

Wood

Georges
Square 12

2813

Ground Floor: / Semi

Light Ves No Mo Height difference
extensive in ong or more
damage or floors with
medium pounding risk
scattered

damage
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VALIDATION OF THE METHODOLOGY

;{J?IZi%fgthe L L AJA Seismic Zone Number of Storeys Width of the Wall (m)
—_——e i) Im}

al L 0. 25

A 15 168 A2 II 0,25

) ’ A5 L 0,25

0 L 3 0. 25

Bl Il 1 0,25

B - e B2 II 2 0,25

B3 I1 0,25

ES Il : 0,25

ri Il i 0,25

. r2 Il 2 0,25

d 0 S r3 I 3 0,25

rs Il 5 0,25

Al I 1 0,20

A A2 I 2 0,20

35 148 A3 I 3 D2
AS I 5 0,20
Critical Parameters :
Height of story :3 m The presence of diaphragms

Seismic Zone Il - The number of stories
Ground Type B -The length of bearing wall openings



CONCLUSIONS

v' 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(l),is trivial.

v' 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

v' 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).
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