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1. Eloaywyn

To pEpwv cUOTNUA TWV LVNUELWV ElvaL TO ATTOTEAECHOL:
a) TnNG TEXVOAOYLKNC YVWONC KATA TNV TEPLOOO KATAOKEUNC TOU,
B) Twv peTOYEVEOTEPWY EMEUBACEWV KATA TNV OLAPKELO TWV OLWVWY,

y) Twv cUyxpovwyv eMEUBACEWV.

JUpdwva pE TIC SLEBVEIC MTPAKTLKEC, TIPLV KOl UETA TIC EMEUPACEL OTA HVNUELQ,
gevOelkvuTal N HEIPNON KOL O UTIOAOYLOMOC Twv LOopopdwv tou ¢dEPOVTOC
OUOTAMOTOC, HEOW TNC METETEEEPYACLlOC TNG HETPNBELlOOC ATIOKPLONG TOUC OF
niepLBAANOVTIKEC OLEYEPOELC.

AUuTd TO XOPOKTNPLOTLKA OVOTIOPLOTOUV TIC LOLOMOPPLKEC HeTAPANTEC TOU
uvnuelov katd tnv mepiodo evopyavwong Kot HETPNONC. ATOTEAOUV TLUEC
avadopAc yLo cUYKPLON UE TG LEAAOVTLKEC LOLOTNTEC LETA TNV OAOKANPWON TWV
enepPacewv otov PpEPOVIA OPYAVLIOUO.
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2. H Baowkn Bewpia tou mpoPARpatToq

OL peBodoloyiec mou edappolovtal ylo TNV OOULKA OTOTIUNCN TWV HVNUELWV,
npoekupav amod Tov oXeSLAOUO CUYXPOVWV TIOAUOPODWV KTLPLwWV OO OTALOUEVO
okupodepa ka/n amod dopko xaAuBa.

H kUpla Stadpopd petaél Twv pvnUeiwv amo ¢pEpouca ToLxomoLia Kol TwV cUYXPOVwWV
KTLplwv €lval n katavour tng Halog oTouc ToiXouc.

Ta TmPoNyUEVA AOYLOULKA TtapEXOUV AUCN OTO OUYKEKPLUEVO TIPOPANUO HECW TNG
akplBouc Bewpnong TNS Katavoung tng nalag ota pepovia otolxeia. H pala n omnoia
EVEPYOTIOLELTAL ATIO TIG KUPLEG LOLoOpopPEC lval To 60 pe 70% tnG ocuvoAkng palag.
KaBwg n umoloutn palo evepyormoleitol ot avwiepes OlopopdEc, Bewpeital OtTL N
akpBnc katavoun tng paloc Aapfavetat vmoyn pe TNV Bswpnon katdAAnAou
aplOuoU LoLopopPwy PEXPL TNV EVEpPYOTIOinon tou 90% tng cuvoAlkng padlac.

H pom adpdvelag tov pEpovtog cuotpatog AapBavetal eniong vmoPn HECW TNG
akpLBouC Mpooopolwong TNG YEWHETPLOC TwV SLATOUWVY KAl YEVLIKWY SLO0TACEWV TWV
bepOVIWV oTOLXELWV.

ABEBAIOTHTEZ: To pETpo €AaOTIKOTNTAG TwV AlBoSouwv glval N KUPLA TTAPAUETPOC N
orola PEMEL va. TPooOLOPLOTEL.




The general problem for
the estimation of
eigenvalues and
eigenmodes is solved by
advanced software.

The cost of carriage and
installation of the
accelerometric network

and cables is usually high.
Also, the calculation cost

is a high time-consuming

process.

The advanced software do
not include special
subroutines for
monuments.




NIARCHOS CANOPY —
VERTICAL EIGENMODES
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3. Npotdoelg

YUpudwva pe v PPAloypadio To HETPO €AAOTIKOTNTOC TWV TOLXOTIOWWY OTA HUVNMUELQ
rotkideL petau (500 + 1000).f,, (fw: n BAuttikn avtoxn tng Towomotiag). EmumpooBeTwg n
OALTTTIKA OVTOXN TNG TolyomoLllag oxetTiletol e tnv OAUTTIKN avtoxn Twv AlBwv 1 mAlvOwv
KAl HE TNV OAUTTIKA avioxy TOU Kovidpato¢ OOUNoNC Kol EUTIEPLEXEL ONMOVTLKEC
apfefatotntec. MNa tov Aoyo xpnolpomoleital ocuvteAeotn¢ aodaAsilac “2.7” ywo tov
KaBopLoUO TNC AVTOXNC OXEOLOLOUOU TNG TOLXOTIOLLOG OTtO TNV HECH OVTOXH.

H eykatdotaon TOmKwY SIKTUWV ETITOXUVOLOUETPWY CUVELODEPEL OTOV UTIOAOYLOMUO TWV
KUplwV OlooUXVOTATWY W, lMNa TOV OKOTMO OUTO XPNOLUOTIOLELTOL N KOTAYEYPOAUUEVN
QTIOKPLON TOU UVNHELOU o€ TMEPIPAANOVTLKEC OLEYEPOELC.

ATIO TIC BloouXVOTNTEC TIPOKUTITEL N avtiotowxn SuokauPia cupudwva PE TNV TAPAKATW
armAomnolnuevn eélowon:

w.=[(k/m)A\]Y2 , k=Ff(EI)

a) H pornic adpavetac (1), we YEWUETPLKO HEYEOBOC MPOCOUOLWVETAL PE aKpifelac yla
nieptBaAlovtikeg Sleyepoelg, b) MNa pikpeg Siteyepoelg, omwe sivol ol EPPAANOVTILKEC, N
ouvdeopoloyia PETAEY TWV SOULIKWY HEAWV TIPOCOMOLWVETOL £TtioNnG akplBwcc) To pETpo
EAOLOTLIKOTNTAC TwWV SOULKWVY OTOLXELWV €lval pila TOPAUETPOC TTPOC KABOPLoPO, 0 OToloC
EMLTUyXavetal peow emavaAnmukng dwadkactag. lNa tov kaboplopd TOU“E, cquy
amatteital  piae  Swadikaoia Pabpovopunong HEXPL TNV CUUMTWON OVOAUTIKWY KoL
LETPOUUEVWV PEYEDWV.
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4.1 Matsopoulos Watermill
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Before Interventions

Figure 6. Left: West (Back) and South views of the building. TOP1 and TOP2 are the locations of the sefisors, Right:
East (Front) and South views <_J__f the building. Locations of instruments (TOP),
)
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Figure 12. Fourier Amplitude Spectra for record at location CH9 “North” and inverted CH10 “East”. Top diagrams
represent the situation with mechanical equipment at operation and bottom diagram with equipment off.
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4.2 Acheiropoietos Basilica

Fig. 10 Plan view of the Acheiropoietos basilica with the selected
ambient vibrations measurement points that are located on the upper
floor
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Fig. 11 Fourier amplitude spectra for each time window of 30 s
(colored lines). geometric average (solid black line) and &+ 1 standard
deviation (dashed lines) for the point la; north—south (upper) and
east—-west (down) component. The arrow indicates the fundamental

frequency
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Fig. 12 Fourier amplitude spectra for each time window of 30 s
(colored lines), geometric average (solid black line) and £ | standard
deviation (dashed lines) for the point Ib: north—south (upper) and
east—west (down) component. The arrow indicates the fundamental
frequency

Fig. 14 Fourier amplitude specira for each time window of 30 s
(colored lines), geometric average (solid black line) and =+ 1 standard
deviation (dashed lines) for the point 3: north-south (upper) and east—
west (down) component. The arrow indicates the fundamental
frequency
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Fig. 13 Fourier amplitude spectra for each time window of 30 s
(colored lines), geometric average (solid black line) and &£ 1 standard
deviation (dashed lines) for the point 2; north—south (upper) and east—
west (down) component. The arrow indicates the fundamental
frequency

Fig. 15 Fourier amplitude spectra for each time window of 30 s
(colored lines), geometric average (solid black line) and + | standard
deviation (dashed lines) for the point 4: north—south (upper) and east—
west (down) component. The arrow indicates the fundamental
frequency
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1980/before - 2017/after

Table 2 Measured and calculated basilica’s eigenfrequencies in the 1980 and 2017 structural phases

Eigenfrequencies of the basilica at the two considered structural phases

Data source Measured m 1980 Model of initial basilica
(Hz) (Hz)

Ist 1.60
eigenfrequency
2nd
eigenfrequency
3rd
eigenfrequency
4th
eigenfrequency
5th
eigenfrequency

Measured in 2017
(Hz)

2,15

Model of strengthened basilica
(Hz)

2.07

Direction

North—
south

East—west

North-
south
North-
south

East—west




M16 / 530mm, St 37
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Two layers of humldlty resistant, compressed M16/ 530mm, St 37
impregnated nine-plywood (betoform) panels
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Steel rectagular hollow
section beam
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Stainless steel anchor rivets g 16 Penelis et al, 1997 Stainless steel anchor rivets ¢ 16
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4.3 Bey Hamam an Ottoman Bath (1444)
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v' H ouykpttikn aflomoinon tne¢ amokpLong LVNUELwY O
NEPLPAANOVTIKEC OLEYEPTELC TIPLV KOl LETA TLG
emepBaocelc elval ocnuavtikn yio tnv dtepevvnon :

— Tnc katavounc twv BAaPwv o€ LOXUPOUC GELGUOUC
— TnC AMOTEAECUATLKOTNTAC TOU EPYOU TWV
eMEUPBACEWV

v H peBodoloyia autn umootnpllst:
— Tnv doukn mapakoAovOnon Twv PvNUeEilwvY
— Tnv Anyn anopacewv yla EMEUBACELC OE LVNULELD
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Spectral Accelerations

Sa,  PooHamKn g 25*A0/15  (2/3)*Sa__
Sa
EQ max
(1) (2) (3) (4)=2.5"0.24 (5)=2/3*(2)
Koroni 0.07¢g 0.31g 0.28sec 0.6g/1.5=0.4 0.20g

0.65¢g 0.55sec 0.43g

Kythera 0.15¢g

0.469g 0.32sec 0.31g
Achaia - 5, 0.87g 0.57g
llia
Xwpig pwyuEG

MOVO pWYUEC

EKTEVELC PWYMEC + OPLOUEVEC
LLEPLKEC KOTOPPEVUCELC
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*And tnv avackémon BiBhoypadiae: T Lequivalent =20%

e ATIO TIOPOLETPLKEC AVAAUGCELC OE KTLPLOL

TOLYOTIOLOC T OSloMka doptla ota

orolac avOlotavtal (ue  pWYLEC)

TDOKUTITOLV. Inelastic: =~ — @, cteq =25%8
Elastic: —> € .icteq =12%8%1.7=21%g

For Achaia — Ilia EQ, for:
e ATIO TNV petenefepyaoia Kataypadwv (equivalent =20%

VL0 TLC OTTOLEC LD AVIOTNKAV PWYLEC KL
TOTUKEC PBAABec o0& uUvnuela, YwPLC

KOTOPPEVOELC: - _9Co0
CDeffective = CDresisted _ZSA)g

results:
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