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Researchers have focused on developing empirical equations for predicting stress-strain behavior of
a rock mass, including based on measurements of the discontinuity patterns yogunlagmiglardir
(Yudhbir et al., 1983; Ramamurty, 1986; Aydan and Dalgig, 1998; Kalamaris and Bieniawski, 1995;
Sheorey, 1997, Hoek and Brown, 1997 ect.). However, most of these equations consider uniaxial
compressive strength of rock material (UCS;) as a scale parameter. At this point, the question of
“which one is the best for prediction of the strength of a rock mass?” cannot be definitively
answered. Each of them tried to represent their original database. For this reason, an empirical
equation in a unique reducing curve form has limited application in generalizing on the prediction
of UCSgm from hard rock mass to soft rock mass. But these characterization schemes may not
explicitly include the strength and deformability of rock material may play some important role on
the strength behavior of particularly soft rock mass. A granite and a marl rock masses may be
divided by same discontinuity pattern with same surface properties. For these two cases, it can be
said that the values of GSI (Hoek and Brown, 1997 may be evaluated as same. For these two cases,
the unique strength reducing ratios on UCS; are obtained to predict UCSgm when the proposed
empirical equations in literature are considered. However, the degree of strength reducing on UCSi
may be expected higher for granite rock mass because full scale post-failure behaviors of hard and
soft rock masses will be different. In literature, this situation was firstly discussed by Miiller (1963)
and Vardar (1977 and 1989). The empirical equation proposed by Vardar (1989) considers types of
rock material not only as a scale parameter but also in the degree of reducing on UCS;. However,
the properties of discontinuities such as weathering, infilling, roughness were not considered in the
empirical approach proposed by Vardar (1989). In this study, a new empirical approach was
developed by considering the stress-strain curve from intact rock to crashed rock masses proposed
by Muller (1963). While the structure of rock mass defined by structure rating of Sonmez and
Ulusay (1999), the UCS; and elastic modulus of rock material (E;) were used together for defining
the strength reducing zone. This study is a part of ongoing project of TUBITAK No.108Y002
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Kaya Kiitlelerinin Dayanimmin Belirlenmesi icin Egrisel Indirgeme Zonunu Dikkate
Alan Yeni Bir Ampirik Yaklasim

Aragtirmacilar kaya kiitlesinin dayanim-deformasyon davranisinin belirlenmesine yonelik
stireksizlik ozelliklerinin 6l¢limiine dayanan ampirik esitliklerin gelistirilmesine yonelik ampirik
yaklagimlar iizerinde yogunlasmislardir (Yudhbir vd., 1983; Ramamurty, 1986; Aydan ve Dalgig,
1998; Kalamaris ve Bieniawski, 1995; Sheorey, 1997, Hoek ve Brown, 1997 vb.). Bu esitliklerin
bliyiik ¢ogunlugunda kaya malzemesinin tek eksenli sikisma dayanimi (UCS;) 6l¢ek parametresi
olarak dikkate alinmaktadir. Bu noktada “hangi ampirik 6lgiitiin kestirim performansi en iyisidir?”
sorusu kesin olarak cevaplanamamaktadir. Her biri kendi orijinal veritabanini temsil etmeye
calismaktadir. Bu nedenle, tek bir indirgeme egrisi seklindeki bir ampirik esitlik UCSgym’nin
belirlenmesine yonelik sinirli bir genelleme kapasitesine sahiptir. Bu yaklasimlar 6zellikle yumusak
kaya kiitlelerinin dayanim davranisinda onemli roli olan kaya malzemesinin dayanim ve
deformasyon 6zelliklerini icermemektedir. Ornegin, bir granit kaya kiitlesi ve bir marn kiitlesi bir
birleri ile 6zdes siireksizlik agina sahip olabilirler. Bu iki kaya kiitlesi i¢in GSI (Hoek ve Brown,
1997) degerlerinin ayni1 oldugu sdylenebilir. Bu durumda literatiirdeki ampirik yaklasimlarla UCS;
tizerinde tek bir indirgeme orani elde edilecektir. Yenilme sonras1 yumusak ve sert kaya kiitlelerinin
gerilim deformasyon davranislarinin farkli olmalarindan dolay1 granit kaya kiitlesi i¢cin daha yiiksek
bir indirgeme orani beklenmelidir. Literatiirde bu durum ilk olarak Miiller (1963) ve Vardar (1989)
tarafindan tartisilmistir. Vardar (1989) tarafindan oOnerilen esitlikte kaya malzemesinin tiiriinii
sadece bir 6lgek parametresi olarak degil ayn1 zamanda indirgeme oraninin derecesinde de dikkate
almaktadir. Ancak Vardar (1989) tarafindan onerilen esitlikte bozunma, piiriizliiliik ve dolgu gibi
stireksizlik Ozellikleri dikkate alinamaktadir. Bu calismada, Miiller (1963) tarafindan Onerilen
saglam kayadan tiimiiyle kirilmis kaya kiitlesine kadar tanimlayan gerilim-deformasyon egrisi
kullanilarak yeni bir ampirik yaklasim gelistirilmistir Kaya kiitesinin yapist Sonmez ve Ulusay
(1999)’un yapisal puan (SR) kullanilarak tanimlanirken, UCS; ve kaya malzemesinin elastik modiilii
(Ei) ise dayanim indirgeme zonunun tanimlanmasinda kullanilmigtir. Bu ¢alisma devam eden
TUBITAK 108Y002 nolu. projenin bir pargasidir.
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