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Yiizeyde ve yeraltinda gergeklestirilen pek ¢ok miihendislik c¢aligsmasinda, sedimenter
kayaclarin mekanik o6zelliklerinin ¢ok yakin mesafelerde dahi degisimler gosterdigi
bilinmektedir. Kayaglarin ¢okelme siireclerindeki pek ¢ok etken kayag bilesenlerini ve
dokularini etkilemekte, dolayisiyla bu kayaclarin mekanik 6zellikleri degisim gostermektedir.

Bu ¢aligmada, Istanbul bat1 yakasindan secilen sedimenter kayaglarin mekanik dzelliklerindeki
degisimler, mineralojik, petrografik ve mikrofabrik ozellikleri agisindan ayrintili olarak
arastiritlmistir. Bu aragtirmada, miithendislik projeleri 6n ¢calismalarinda elde edilen mineralojik
ve petrografik verilerin, uygulama agamasinda degerlendirilecek dayanim parametrelerine
etkilerinin ortaya konmasi amacglanmigtir. Arastirmaya kayaclarin tek eksenli sikigma
dayanimlart (UCS) ve kiriklanma baslangici (CI) seviyelerinin tayin edilmesiyle baslanmis,
ayrica deformabilite 6zellikleri de (Young modulii, Poisson orani) belirlenmistir. Mineralojik
bilesemin tespit edilebilmesi i¢in X-151n1 kirmimi (XRD) analizleri gerceklestirilmistir. ince
kesit ¢aligmalari sirasinda mikro- ve makro c¢atlaklarin yonelimleri ve dagilimlari analiz
edilmis, ayrica kayaci olusturan minerallerin boyutlar1 ve alansal dagilimlari belirlenmistir.
Mekanik deney sonuglari, mineralojik ve petrografik veriler degerlendirildiginde tek eksenli
stkisma dayaniminin ve kiriklanma baslangici degerlerinin kayaci olusturan mineraller
icerisindeki diger mineral tanelerine gore nispeten daha biiyiik taneler tarafindan etkilendigi,
kiriklarin iri taneler ile onlar1 ¢evreleyen hamur arasinda gelistigi ve heterojen yapinin
artmastyla UCS ve CI degerlerinin azalma gosterdigi sonucuna varilmistir. Bu sonuglara gore,
yeraltt yapilarinda kazi yontemleri ve destek sistemlerinin belirlenmesinde, 6n ¢aligmalarda
elde edilen tek eksenli sitkisma dayanimlarinin yani sira kiriklanma baglangici degerlerinin
mutlaka gdz oniiniinde bulundurulmas: gerekmektedir. Bunun yani sira, Young modulii ve
Poisson orani degerlerinin 500 pm’den kii¢iik minerallerin olusturdugu ince taneli hamurun
alansal ve oransal dagilimi ile degistigi belirlenmistir. Bu durum, yeralti kazilarindaki
deformasyonlarin bu tip kayalardaki hamur malzemesi tarafindan kontrol edildigini ortaya
koymaktadir.
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ABSTRACT

Many engineering applications on surface and subsurface encounter the variations of
mechanical properties of sedimentary rocks even in very close distances. During the
sedimentation processes many factors affect the constituents and the texture of sedimentary
rocks. As a consequence the mechanical behavior of these rocks varies.

In this study the change of the mechanical properties of some sedimentary rocks selected from
the western part of Istanbul are investigated from the view of mineralogical, petrographic
and microstructural features. In this investigation it is aimed to determine the effects of
mineralogical and petrographic data which are obtained during the preliminary studies of
engineering projects, to the strength parameters which will be used for application stage. The
investigation was initiated by determining the peak strength and crack initiation threshold,
besides the deformation characteristics (e.g. Youngs modulus and Poisson s ratios) were also
obtained. X-Ray Diffraction (XRD) analyses were conducted to identify the mineralogical
composition. During thin section studies the orientation and distribution of micro- and
macro-cracks were analyzed, besides the dimensions and spatial distribution of mineral
grains were determined. The synthesis of mechanical tests results, mineralogical data and
petrographic data revealed that the peak strength and crack initiation thresholds are strongly
influenced by the content of minerals which are relatively larger in size than the overall grain
size of the whole specimen, the cracks are formed along the boundaries of larger grains and
surrounding matrix and also with increasing heterogeneous structure the UCS and CI values
decreases. According to these results, during the determination of excavation methods and
support systems in underground excavation, the crack initiation values with the unconfined
compressive strength which are obtained during the preliminary studies should be taken
into account. On the other hand the Young s modulus and Poisson s ratios are found to vary
due to the proportional and spatial distribution of fine grained matrix which is composed of
minerals with a grain size below 500um. This situation reveals that the deformations in the
underground excavations are controlled by the matrix for such rock types.

Keywords: Deformability properties, carboniferous-aged rocks, crack initiation, uniaxial
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