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Miihendislik jeolojisi uygulamalarinda yapilan geriye doniik analizler, gercek dayanim
degerlerinin ¢ogu kez laboratuvarda elde edilen degerlerden daha diigiik oldugu sonucunu
ortaya koymaktadir. Kaya malzemesinin jeo-miihendislik 6zellikleri mineralojik, petrografik
ve fabrik oOzelliklerine bagli oldugundan, mikro-doku o6zelliklerinin dogru bir sekilde
tanimlanmasi 6nem tagimaktadir. Gliniimiize degin yapilan ¢aligmalarda ¢ogunlukla; mineral
oranlari, tane boyutlari, doku katsay1 degerleri ve mineral igerikleri fabrik 6zelliklerinin jeo-
miihendislik 6zelliklere etkilerinin arastirilmasinda kullanilmistir.

Bu caligmada, Gokceada’da ylizeylenen volkanik-subvolkanik kayaclardan mikro ve
makro dlcekte farkliliklar gosteren alt1 bolgeden 6rnekler derlenmistir. Fiziksel 6zelliklerin
(gozeneklilik, birim hacim agirlik), mekanik 6zelliklerin (tek eksenli sikisma dayanimi ve
kiriklanma baslangici) ve deformabilite 6zelliklerinin (Young modulii, Poisson orani) tayin
edilmesi i¢in yapilan deneyler sonucunda, fiziksel dzelliklerin degerleri nispeten dar bir
aralikta degismesine karsin, dayanim degerleri oldukca genis bir aralik sergilemektedir. Bu
degisimlerin anlasilabilmesi i¢in ayrintili sayisal mineralojik analizler ile minerallerin alansal
dagilimlar1 ve mineral oranlarimi igeren sayisal petrografik analizler gegeklestirilmistir.
Bunlarin yani sira, mekanik deneyler dncesi ve sonrasi hazirlanan ince kesitler iizerinde
petrografik ve mikroyapisal ¢aligmalarda etkin gerilmeler altinda gelisen mikro ve makro
kiriklarin dagilimi ve yonelimlerinin arastirilmasi hedeflenmistir.

Elde edilen sonuglar, kirtklanma baslangic degerinin tek eksenli sikigma dayanimi degerinin
yaklasik %45-46’s1 seviyelerinde gerceklestigini gostermistir. Fiziksel, mineralojik,
petrografik ve mikro dokusal 6zelliklerden elde edilen sonuglara gore, en yiliksek dayanimin
ve kiriklanma esik degerinin iri kristaller (biyotit ve feldispat) ile irikristallerin ve ince
daneli hamur malzemesinin orani tarafindan kontrol edildigi belirlenmistir. Diger taraftan,
fiziksel ve deformabilite 6zelliklerinin tiim kaya¢ minerallerinin kiitlece oranlari tarafindan
belirlendigi anlagilmistir.
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tek eksenli sikisma dayanimi
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ABSTRACT

Back analysis of engineering geological applications mostly ends up with lower actual
strength values than values obtained in laboratory. As the geo-engineering properties of
rock materials depend on the petrographic, mineralogical and micro-structural features, the
precise determination of micro-textural characteristics is important. Up to date, mineral
proportions (e.g. point counting), grain sizes, texture coefficient, and mass fractions are
considered by many researches to investigate the effect of textural features on the geo-
engineering properties.

In this study, volcanic-subvolcanic rock samples which outcrop in Gék¢eada were obtained
with varying micro- and macro- characteristics from six different locations. After a series of
tests to determine the physical properties (e.g. porosity, unit weight), mechanical properties
(e.g. unconfined compressive strength (UCS) and the crack initiation (CI) threshold) and
deformation characteristics (Young's Modulus, Poisson’s Ratio) it was clear that even the
physical properties are in a relatively narrow range, strength values can reveal extensive
variations. Detailed quantitative mineralogical analysis and quantitative petrographic
studies including spatial distribution of minerals and mineral dimensions were used to
understand these variations. Besides petrographic and microstructural studies were carried
out on thin sections before and after mechanical perturbation to analyze orientation and
distribution of micro- and macro-cracks which formed during mechanical tests.

The data obtained suggest that the crack initiation was established in a range of 0.45-0.46 of
the peak stress. According to the data obtained from physical, petrographic, micro-structural,

and mineralogical investigations both, it is concluded that the peak strength and crack
initiation threshold are strongly influenced by the distribution of phenocrysts (e.g. biotite,

feldspar) and the ratio of the total content of phenocrysts to fine-grained groundmass. On the

other hand the physical and deformation properties are more dependent on mass fraction of
minerals.
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