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Abstract

The subject of the present thesis is the geophysical survey that was carried
out around the Temple St. Theodore, in Kambos of Messinia, Greece. The
purpose of this study was to identify the stratigraphy of the region, in order to
determine on what geological formations is the temple grounded and the location
of any local underground man-made structures. Furthermore, a further study on
the walls of the building was conducted, that would give reliable conclusions
about the structural condition, but also information about the conservation efforts
of the temple in the past. Ultimate purpose of the Laboratory of Applied
Geophysics of N.T.U.A. was to contribute, through this study, to the restoration
and protection of the building from seismic strains.

Firstly, before the design of the geophysical survey, we traced back to similar
published case-studies of geophysical surveys which took place over monuments
(objectives) with historical and archaeological importance. These cases studies
were:

1 The polygonal walls of Amelia in central Italy. The target of the study was
the ancient polygonal walls, which were protecting the city of Amelia, in
order to investigate its structural components and quality. In this case study
were used 6 different geophysical methods but we only analyzed 2 of them
(Electrical Resistivity Tomography and GPR).

1 The Greco-Roman Necropolis in Bahariya Oasis of Egypt, which was
investigated in order to identify some of the many buried archaeological
remains which existed in this specific area. For this study, the methods that
were deemed most appropriate were the Electrical Resistivity Tomography
and GPR.

1 The Basilica of Massenzio in Rome of Italy, where we held the method of
the Vertical Electrical Sounding (VES), of the Electrical Resistivity
Tomography (ERT) and Seismic Refraction in order to investigate the
foundation between the pillars of the Basilica and to draw conclusions for
an integrated historical-artistic and a structural point of view.

1 The Byzantine church of St. Sophia in Istanbul. The target of our study was
the foundations of the building, using the Seismic method and Ground
Penetrating Radar.

We initially designed the geophysical research taking into account the
geological and historical data, as well as the information from Greek and foreign
bibliography from similar case studies.

After designing the geophysical survey, measurements were performed in
the area of the church with the following geophysical methods:

1 Electrical Resistivity Tomography ERT

1 Seismic Method

1 Ground Penetrating Radar GPR

Then the processing of the data was done using suitable software, provided
by the Laboratory of Applied Geophysics in the School of Mining Engineering at

Z U a aVilU



N.T.U.A. After processing and interpreting the geophysical data, a general
stratigraphic mapping of the area was generated under the temple, in terms of
physical properties of the formations, such as the granulometry and consistency.
We also identified the depth of the bedrock roof and some local structures
(inhomogeneities).
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GRUMDFOR SURUVEY LIME 2

a). ARRANGEMENT OF MODEL BLOCKS AND APPARENT RESISTIUITY DATUM POINTS
S— AR RREE R RET A HH TR
IIRRIRRRRRRRRNNI
LIT]TT1
| | R e e e e e e R e e L |
|>< * f * * * x ® S ES ® ES * ES ® ES Jr
|><><|><x>|:><l(x:|<><)|=x4(><)|rx4(><)|:x:|(><)|:><x|xx|
|><><|><>< x;\(xlxi(l:’()‘(xix)‘(x xx‘xx
ES Y XX E XM M |X X W
X X X X * % S XMW
|:| Model block Humber of model blocks 33
% Datum point Humber of datum points 447

Humber of model layers is 10 Unit electrode spacing is 5.0

Aeahlﬂlﬂpon;Uuq Udd U " siGysUsUd Usg
jeU saUoeysceg Uesosesjadecg. (Loke, 1999)
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1.
fal b%
* *
# ]

|:| Model block Humber of model blocks 1892
*  Datum point Number of datum points au7

Humber of model layers is 18 Unit electrode spacing is 5.0

Aeahlﬁlﬂpon;Uuq Udg’ (V) 9"Ym@9@§gJU$JgJaedgg Ot v Gesygdfe o 1 3 5 U
alasy U f GO0lteeyaU. (Loke, 1999)
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c).
} ARRANGEMEMT OF HODEL BLOCKS AND APPAREMT RESISTIVITY DATUM POINTS
W TRRYIRNTUN I ORRNN UNNRATY ARV IRAIHRGERNY
g -
3 3]
Ed ] [Ea
k4
[:] Hodel block Number of model blocks 1480
% Datum peint Humber of datum points 447
Number of model layers is 18 Unit electrode spacing is 5.0
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Relative sensitivity of model blocks

L L L |
i1 !II!!II!!II!!II!!II!!II!!II!!II!!II!!II!!II!!II!!II 'Il.
- l
- JGTGHRHARLE l
D Model block Number of model blocks 1671
*  Datum point Number of datum points 447
Number of model layers is 18 Unit electrode spacing is 5.8
N N N . N T O O . D O D e e .
8.16 8.26 6.41 8.65 1.0 1.7 2.6 4.2

Relative sensitivity values
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Rosistivity im oha.m
wnit Elocteodé Spacing = 1.50 m.

Horizamtal stale §s 8.5 pizels per wnit spacing
Uertical exaguerstion in medel sectisn #isplasy = 0,83
First electresde is located ot 0.8 n,

Last electrade s locsted sk 23,8 n,
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Avtyvevon sykolhoy Kol QoUVE SV

Xoproypapnon fubopdtoy

XoupToypdenon SMOUVELEKOY KOTUSUATEY

‘Epsvva kottooudtoy Ko af10f.07or opuKToy Topay
[ayo:c oTpoudToy TOPENS Kol aZ1of 0y Gt Tou
Xuproypaenon pavioy OF OpUKTO hatt
XupToypdenon Tpocymoemy, SMTESMY LOUVEYSUDY KAT
Xuproypaenon yEmA0yoy dopmy

Xoproypdenon Auvaileoy Kol motauay ilnudtoy

IMEPIBAAAONTIKEL

Xoptoypagnaor) pUTUopEVEY TEPLOYMY
Noptoypdgnon pUNmy GTO UITOYELD VEPO
‘Epevve; o youatepes

Evromaopoc Bappevery futiov Ko popeiidy
Evtomopoc Suappon]c agpicv

‘Epevves yia vepod

ENTZTHMH MEAETHIZ TTATETOQNOGN

XapToypagnon TOL TEYoUS TEV Ay ey
[IpocH1opIG UGS ECMTEPIKIS DOUNG TV TTOYE TEVEY
MeRetn KivonC Tew oy

Aviyvevon poyuov o pact Tov TeyETOVEY
Xoptoypdaenon ¢ CTPOUATOYPRGIRS TV Y10Vio)
Xoptoypaonon Kaveiudy potjs VEPOU GTOUC TUYETMVES

Mekem ¢ 1wooppomias T palus KaTo and ToV ToyETov
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Avdioon oTpOPATOYpapias oE Spopovs
AviyveLon) aoToyY [KEVEY

IIpoGEtopiopos OMALGLIO0 OTO TGIUEVTO
Ipociopopos colvery Ko Kelondiov

Mehen oepomoTTo KOTOOKEDQROTIKOV DAY

Aoxipec oTo ToEvTo (concrete testing)

APXATOAOITA

Eviomopoc Bappsvey Katackeuay
Eviomopoc apyaiov Tagay

Xoptoypaenon mptv TV EKoKa)
Eviomopos, yoproypaenon apyaiov Spopay
Eviomopoc Bappsvey Katackeuay
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OuhaooWo VEPS 80 3% 10° 0.01
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Profile No. Recognized archeological anomaly Horizontal location (m) Depth (m) ‘Width (m) Resistivity range
Pl 1 94 1.4 5 High
2 118 1.4 9 High
P35 1 110 14 20 Very high to high
P16 1 32 14 26 High
55 1.4 5 Very high
3 70 1.4 6 High
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