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ABSTRACT

The main objective of this thesis the investigation of the manic response of the temple
of Pythian Apollo in the ancient Acropole in Kles Island adh the determination of the
regionsof the structural member®f the temple,where the exceedance of the selected
materials strength Wi cause serioudamages. The prediction of the overall stability and
the vulnerability of the monument provides the required information for the determination
of the suitable methodsf structural reinforcement

The study of the monument demanded the désment of a precise numerical model with
the use of finite element code ABAQUS, whichvadlthe insertion of the geometry of the
temple and the selectednaterials properties. The analysitthe temple according tthe
proposed restoration of the monumeris based on the original multidrum function of the
columns, instead of the current monolithic one. By restilg seismic analysis considers
elastic mechanical behavior of the materiaised and nolinear behavior inthe mortar
between the ancient and # new parts as well ashe interface between the drumsn
order to allow rocking and slidga The analysis was performepound motions recorded
both near and far the faultcompatible with the seismicity and theaectonics and of the
region. The material strength valuesconsidered in the analysewere derived from
laboratory tests.

To estimate the overall stability of the temple the selected seismic excitations were applied
to the model. Theegions, in which the compressive or the tensile strength ahlkihe
ancient stone and the new stone is exceeded, and especialsethcrosshe interfaces,

were determined.To confirmthat the predicted damagelerived from the analysis is
compatible with the damage caused by a strong earthquike correlation béweenthe

stress exceedances predicted by the numerical model and the existing damage in the
ancient parts of the monument was evaluatéthe volume of the expected damages and
their effect on increasing the vulnerability of the structure is evaluatedorder to
conclude to the suitable methods of structural reinforcement of the monument.

A summary of the contents of thikesis divided by chapter is given betow

The P! chapter includes the general theoretical information about the seismic response,
the structural system and the pathology of the ancient monuments and the principles that
should be taken in consideration during the restoration process.

In the 29 chapter, the specific theoretical information concerning the Temple of Pythian
Apollo in Rhodessland is presented. This includes historical and architectural information
about the temple, the description of its structural system and the diagnosis of the stuctural
and physicochemical damages that are evident on both the ancient and the new nsterial
of the structural members

The 3¢ chapter contains the results of the laboratory tests for the investigation of the
compressive, tensile and shear strength of the materials that are expected to be used
during the restoration of the monument.

The 4" chapter includes the complete description of the numerical model used for the



study of the temple, the assumptions made and the characteristics of the seismic
excitations that were selected for the analysis presented in this study.

In the 8" chapter, the oveall stability of the temple is determined based on the results of

the analysis for the selected seismic excitations, as long as the damages expected due to
the stress levels that will exceed the strength of the materials used in the structural
members ofthe monument.

In the 8" chapter conclusions are drawnased on the latter results of the analysidout
the stability of the monument anthe adequacy or not of the strength of the proposed
materials that are expected to be used in the restoration.

In the 7" chapter based on the conclusions that were presented in the previous chapter,
suggestions are made in order to reinforttee oveall stability of the monument.

As described in the conclusignthere is a significant possibility that severe structura
damages will be observed in both thecent and the new stone parts dfie structural
members of the temple during a strong ground motion. These damages can be extensive
and could result not only in local cracking, small edge-otis and detachment o$mall
pieces but, also in througkandthrough cuts, leading to loss of support for the
superstructureand by consequenc® partial or total collapseTo prevent these damages
a useful step would be the use of grout, on both tlew and the ancienstone,that could
increase the totalstrength of the structure To ensure thentegrity of the connected
membersof the temple the addition of reinforcementvith titanium bars seems necessary,
due to the low strength angboor adhesion of the connective mortar thi the new and
ancientmaterials
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