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1. Summary

A Themajority of the existingbuildingstockin manyEuropearcountriesbuilt in the 80s, 70s or earlierlackof
moderndesignstandardancludingthe basicrequirementsfor seismicsafetyand energyefficiency

A Thus,basedon their date of construction,the vast majority are deficient both in terms of energy and
seismicresistance Thiscreatesthe needfor the society(government,publicand engineers)}o take actions
to keep and maintain the building stock in operational, reliable and resilient state, in order to_ensure
primarily the safety of the users

A In civil engineeringthis ongoingprocessis achievedby updatingthe designcodesto incorporate aspects
studied after extensive research, laboratory work or identified through shortcomingsin real hazard
situations In addition to safety, nowadaysthe comfort of the usersis of prime importance. To satisfythe
requiredcomfort levels,the usershouldconsumeenergy,in the form of heating,coolingetc.

A Therefore,this ongoingtrend to satisfythese conditions,resultsin new buildingswhich are safer, more
economicto operate,more secureand more sustainablgto satisfythe three Sapproach)
ECCE 2019, Lisbon, Platonas Stylianou, Chartered Civil Engineer 3



A/

A However,the current building stock of Europecomprisesof structuresthat havebeendesignedand constructedover a
long period of years,spanningsomedecadesago. Fortraditional masonrybuildingsthis canbe more than 100years

A A BPIHBuildingsPerformancenstitute Europe)survey[BPIE2011] revealedthat a significantamount, over 40% of the
existingbuilding stockin EUis over 50 yearsold (only around 17%is constructedafter 1991), i.e. exceedindfirstly their
designlife and secondlyare constructedduring a period that Seismicknowledgeand standardswere very limited and
energyperformanceguidelineswere non-existent

A Thusit is easilyunderstoodthat for this & I 3 Aggbdp 6f existingbuildings,key challengedie ahead,regardingtheir
structuralsafety,sustainabilityand energyperformance

A Thestructural performanceof buildingsis related to their stiffnessand strengthaswell astheir ability to undergonon-
linear (ductile)deformations Theextentto which a buildingcanresistloadsdependsmainly on the characteristicof its
lateral load resistingstructure LLRS (i.e. columns,beamsand walls) Most existingbuildingsdo not pose significant
lateral resistanceandrequire upgradingto increasethe efficiencyof one or more of the above
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Earthquake history in Europe
Distribution of over 30,000 earthquakes
with magnitudes larger or equal to 3.5 for the period 1000 to 2007
Source: EUSHARE Project (2013)
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A In the caseof the agingexistingbuildings,the lackof considerationat the designand constructionstage,for the seismic
effect meansthis building stockis more vulnerableto earthquakes In addition, asit is exceedingits designlife of 50
years,it meansthat alongwith strengtheningnterventionsto improvethe seismigperformance durability and structural
assessmentshouldalsobe carriedout to ensurefunctionality andthus safetyand comfort for the users

A In addition to safety, in the last decadethe importance on the energyfront has been highlighted increasedenergy
consumptionlead to adverseenvironmentalimpact (e.g. climate change) Therefore,for the building sectorthe energy
efficiencyterm is introduced,which s highlightedby the Europe'saim to reduceby 2020the Greenhouseemissionsoy

20%andachieve20%energysaving§EPBDecast,2010 31/EU].

A Thebuildingsectoraccountsfor largeenergyconsumptionin EUwith the Europearhouseholdsusingnearlythe 70% of
the consumedenergyin the form of electricalenergy A surveyby BPIH2011) on energyconsumptionrevealedthat the
older buildingstockis the main contributor to this. Thusin the EUthe main policyregardingthe energyusein buildingsis
the EnergyPerformanceof BuildingsDirective(EPBD2002 91/EC)initially issuedin 2002 andre issuedin 2010

A Therefore,it is evidentthat there is a big portion of the existingEUbuildingblockthat is under-designedpoth regarding
their seismiccapacityand alsotheir energyperformance,sinceis well below the nationalminimumrequirementssetin
the lastfifteen yearsandtherefore in needof structuraland energyrenovationto remainoperationaland safe
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A To improve the seismicperformance/capacityof existing buildings that have not been designedaccordingto the
earthquakestandardsof EurocodeE@, a variety of techniquesbasedon the typologyof the buildingandthe levelof the
requiredstrengtheningare currentlyused

A ForRCstructures,the seismiaetrofit techniquesare generallydividedto localand globalmethods[JRC014a]:

Localmethods are concentratedin improving the performanceof particular structural membersand most commonly
includethe strengtheningof the columnto-beamjoints, columnand beamjacketingand columnand beam strengthening
with advancematerials such as fibre reinforced polymers (FRP)or combinedwith new technologysuch as the textile
reinforcedmortar (TRM)technique,or with traditional RC jacketing

Globalmethodsmaybe providedwith the addition of shearwallsand/ or foundationsstrengtheningwhichwill leadto the
changeof the type of the structuralsystem

A Regardingthe energy performancelevel of buildings, it is influenced by a number of factors including the installed
heating/coolingsystems,the climatic conditions and the building envelope The energy demand of buildingscan be
reducedby improvingthe insulationof the envelope,increasinghe thermal capacityof the buildingand by usingenergy
efficient systemsn the building'soperatingprocessege.g. heating) Therefore anypotential energysavingmeasuresare
inter-related with these factors, with greatestfocus on aging/ W Q 2 xigiggQuildingswhich have the largestenergy
consumptiondue to insufficientinsulationof the building
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A Theinsulationof the envelopecanbe drasticallyimprovedby reducingthe energylossfrom windowsand doorsand by
insulatingthe walls and the roof. For the latter, the level of improvementdependson the thicknessof the provided
insulation and the properties of the insulating material, although thick insulating layers are unfavorable due to
limitationsin space aestheticseasonsand other technicalconstraints[JRQ014a].

A Currently,from a sustainabilityperspective emphasiss placedon developingan integratedstructuraland energydesign
methodologyfor new buildingsthat should be preferred over individual actions,to ensure a SustainableStructural
Design(SSD)Suchapproachedike the SSDmethodologywill ensurethat new buildings satisfy both structural safety
and energyefficiencytargets.

A Howeverfor existingbuildings,especiallyof a certainconstructionage,the problem of seismicand energyinefficiencyis
of primary importanceand a similarin conceptapproachis requiredto provide upgradingon both fronts. Onlythe last
few yearsit isacknowledgedhat independentretrofit actionsshouldbe integratedto enhancethe overallperformance

A Unfortunately the current practice prescribesand promotes upgrading solutions that isolate each deficiency and
proposessolutionsto enhance/upgradeany of the two items (either energyefficiencyimprovementor structuralseismic

upgrade)separately
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Giventhat buildingsin some Europeanregionsexperiencefrequent seismicactivity and high temperature variations, it
becomesa necessityto proceedwith upgradingor retrofitting measuresaspart of a majorrefurbishmentprocess

Thesemeasuresare expectedto improve the resilienceof the existingbuilding stock in an economicallyfeasible way,
reducethe operationalexpensesand contribute to the sustainabilityof the societyand the environmentand offer safer

buildingsto people(Home).

As it is well known to all Engineersthat if buildings are cladded and insulated, then they may look new, but their
underlying structural issuesremain, hidden, unseenand unassessednd may becomelife-threatening, especiallyin case
of amajor seismiceventand may leadto a collapseor failure.
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If that occurs,then all EU money sperfor energy Upgrades and refurbishment of building®uld be lost

However, the economic risk Is redundant compared to the potential injury and loss of life
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2.0 Thenew trend isX smart financing for smart buildings.

But, a building can only be called smart once it is safe, sound and sustainable.

The starting point must ball state/government buildings andll buildingsof high importance,

as categorized in the Eurocodes, as well as buildings that concentrate, or are used or visited by a lot of people.
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3. Xope

A Our aim is to ensure sustainability,resilienceand safety of existingbuildingsthrough structural or seismicupgrading
againstseismicand other dynamicactionsand alsoenhancedenergyefficiency

A The solution provided should follow a holistic approachto addressthese issuessimultaneouslyand link individual
retrofit/upgrading activitiesin an integrated procedure One of the most important issues,which definesthe way of
living, is safe,sound,and sustainablebuildings(the three Sapproach) X. Andthat isa basicHumanright.

A Thatis why we decidedasECCHo createa firm position paper,in order to convinceEU. memberstatesand Brusselgo
grantfundingfor the Structuraland/ or SeismidJpgradeof the buildings,togetherwith the grantsgivenfor the upgrade
of the energyperformanceof buildings,under Directive2010 31/EM, of the EuropeanParliamentand of the Councilof
19" of May 2010
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4. QUESTIONNAIRE

Ref: 151.GE.V05.2018

A/A QUESTIONS
L General
1 Does your Country suffer from or other i ding or other
ion of gs and if yes how -Please attach
historical records, if possible.
O Yes
I No
If yes give details.
2 When was the last major / serious earthquake or other dynamic event that 1ook place in
your Country that affected the stability of buildings and civil works? What was the intensity?
3 Were the affected buildings or civil works repaired?
Do you know what was the amount of money needed in order to repair the above?
0 Yes
[ No
If yes give details.
4 Please briefly explain what damages does it causes (with regard to buildings. roads, bridges,
etc))
5 Where there any fatalities or serious injuries?
OYes
[0 No
If yes give data.

{ 1
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Ref: 151.GE.V05.2018
13 What was the time needed in order o fix the and to thly operation?
7 Are you aware of any special measures or others means opplied. to mitigate/prepare for
these events in your Country?
O Yes
[ No
If yes give details.
& State ations/legi and concrete experiences.
8 Is there o legal or technical guide/regulation on Energy Efficiency Upgrading of existing
buildings in your Country?
O Yes
O No
If yes give details (attach as well the Regulation or legislation).
9 Are there any legal or hni lations/codes d to Seismic or Structural
strengthening or upgrades in your Country?
CiYes
INo
If yes give details ([please also attach the Regulation or legisiation).
10 Are the E d plied for seismic s and seismic/structural ] ing of
existing buildings in your country?
CYes
ONo

if yes give details

Ref 151.GE./05.2018
n Have you received any training related to seismic and energy effciercy upgrading?
OYes
N
If yes give detcili.
13 Have you partic patedina /con‘erence or tre above fopics?
OYes
ONo
If yes give detcils.
1. from practice
" What are the most common duilcing cctegories in your Country, regardirg eistirg buildirgs
buid before 2000 ond how many storeys ore they?
15 Whnat & the most widely Lsed I for those buildngs?
" Whnat & the commen tecanique/matericl Lsed for energy efficiency uograding of 2xising
ouidings?
17 Wnat are fre most widsly used iques/appicatiors for seismic srengthening of existing
buidings?
18

Do you havz unmaintaned, detedorated or abenconed building that su'fer structural
i 3 1 your Countrys

Yes
dNe
If yes can you please gva us numbers O percen‘age with regard to the fotal?
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The questionnairecontributed significantlyto the elaboration of the Position Paper Also the results provided by each
countrywill be valuabledatafor ECCIeecords

Thequestionnairewasdividedin three parts;
Partone,wasthe Generalpart with 7 questions,

Parttwo, wasthe StateRegulation/legislationpart with 6 questions,and
Partthree, wasthe Practiceexperienceandincludes5 questions
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5. The Working Team

Contributionfrom all countriesmembersof ECCRvasgiven sincemany ECCIEountrieshave expertsand Professionalsn
that specificfield.

TheBasicCoordinationTeamis:

a) EurIng PlatonasStylianou CyprugPS), Coordinatorof the workingteam,
b) Mr. ArisChatzidakis Greece(AC)

c) Mr. AndreasTheodotou Cyprus(AT)

d) Dr. NicolasKyriakides Cyprus (N.K)

e) Mr. AndreasBrandner Austrig (A.B.)

f) Dr. BrankoZadnik Slovenia(B.2)

g) Mr. lvanPaska Croatia (I.P)

h) Mr. PaulCoughlan United Kingdom(PC)

16
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6. Expected Benefit

1. Raiseawarenessand demandfor better and structurally soundbuildingsamongstakeholdersgovernments,owners,
operatorsandall citizens

2. Improve knowledge and information regarding assessmentand design for structural and/or seismicupgrading of
existingbuildings

3. Increasdundingopportunitiesfrom EU

4. Offer a significantcontribution to the community asthe needto protect the homesand build property, is a basicone
that originatesfrom antiquity.

By applyingthe idea expressedn the position paper, countriesthat possessabandoned,deteriorated or ill-maintained
buildings,especiallythose subjectto seismichazard,can assessgevaluateand if necessarystructurally strengthentheir
buildings,in order to obtain the sameor better structural capacitythan what was mandatedby the building codesand
allowedby the constructionpracticesat the time of the originalconstruction

Countriessubjectto seismichazardcan assessgvaluateand if necessarystructurally and seismicallystrengthentheir
buildingsin order to obtain the necessarystructural and energy capacityaccordingto the current EurocodesNational
Regulationand Annexesand Codesof Practice

ECCE 2019, Lisbon, Platonas Stylianou, Chartered Civil Engineer 17
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Accordingo clausel6, of the EUDirective201051/EU,

dXmajor renovationsof existingbuildings,regardlessof their size,providean opportunity to take cost¢ effectivemeasures
to enhanceenergy performance(here we must add X and structural / seismicperformanceX, in order to ensure safe
buildings) Member statesshouldbe able to chooseto defineaWY I BB W2 O kithek i@ t¢r@s of a percentageof the
surfaceof the buildingenvelopeor in terms of the valueof the buildingXé

Also If, in Article 7, Existing Buildings, of the Directive, A&Xwhen buildings undergo major renovation, the energy
performanceof the buildingor the renovatedpart thereof is upgradedin order to meet minimum energyperformancé(s >
weaddXandd S @ | t atetasis&sRedbr structuraland/or seismicallycapacityandupgradedr OO 2 NRA y 3f & € =

then as EuropeanEngineeringAssociationsve will contribute to a much safer community with improved sustainability
and lower waste of resources

ECCE 2019, Lisbon, Platonas Stylianou, Chartered Civil Engineer 18
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7. The biggest Earthquakes Europe the last 20 years.

Earthquake history in Europe

Distribution of over 30000 earthauakes

Peak Ground Acceleration [g]
10% Exceedance Probability in 50 years
00 01 02 03 04 05

Low Moderate High Hazard

o N V.
" Map createc by Benjamin Hennig for Geographical Magazine
Basemap: Gridded cartogram transformation of earthquake intensity el wwwyiewsoftheworld.net
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Izmit Earthquake (Turkeyl7 August 1999

A On 17 of August, 1999 at 03:01:3 (Local Time)
there was a strong earthquake,M = 7.4 on the
Richter Scale,with its epicentre SouthWest of
|lzmit town in northern Turkeyand at a depth of
15-17Km

A Theduration of seismicvibration was 37 sec The
earthquake shook the cities of the wider area
suchaslstanbul,Bursa EskishirDuzeand Bolu

A The impact was dramatic, 17,118 civilians died,
45,000 injured, 600,000 homelessand thousands
were missing

A The financial impact of the devastating
earthquake amounts to appr 50 billion. dollars
without taking into account all the longterm
impact

ECCE 2019, Lisbon, Platonas Stylianou, Chartered Civil Engineer
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Earthquake in the city of Duzce, Turkey
12/11/1999

A On November 12, 1999 at 18:57:22 (local
time) a strong earthquake of magnitugelw
= 7.2. Acceleration reached PGA Fdgit
was recorded by the accelerator in the city of
Duzce.

A The deaths caused by the earthquake
reached 1,000 and more than 5,000 people
were injured, 55,000 were forced teave
their homes.

A The economical impact haxceededb 1
billion.
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Earthguakein the city of Laquila(ltaly)

A On April 6, 2009, a strong earthquakeexcitation
Mw = 6.3 or 5.9 magnitudeon the RichterScale
occurredwith its epicentre 7km outside of the
cityof[ Q! ljatlaxldépih of 10km deep.

A The earthquakewas fatal and 319 people were
killed, 1,600 were injured and more than 10,000
homes were damaged, 70,000 were forced to
flee their homes where 30,000 were left
homelesdor severalmonths

A The economical impact of the earthquake
exceeded $ 15 billion and created a major
unemploymentproblem But the culturalimpact
wasalsogreatdue to of the damageor collapse
of severalbuildingsof the MedievalPeriod

ECCE 2019, Lisbon, Platonas Stylianou, Chartered Civil Engineer
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Earthquakeof Parnitha(Athens)1999

A On September 7, 1999 there was a
strong earthquakeexcitation,M =5.9 on
the Richter Scale with its epicentre,
18km north of downtown Athens

A Thehorizontalaccelerationexceeded.5
g in central Athens while vertical
accelerationreachedl g.

A The impacts of the earthquake were
dramatic, 145 people lost their lives,
2,000 were injured and 50,000 were left
homeless

A Thefinancialimpact reached$ 4 billion,
with 110 buildingscollapsingcompletely
and more than 50,000 buildings were
damaged
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