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Kaya kiitlesi siniflama sistemlerinden yararlanilarak kaya kitlelerinin nicel tanimlarinin
yapilmasi ve bunlarin mithendislik 6zellikleri veya tasarim parametreleriyle korelasyonu kaya
mithendisliginde ilgi ¢ekici konulardan biri olmustur. Belirli kaya yapilari i¢in ve/veya 6zel
amaglarla ¢ok sayida kaya kiitlesi siniflama sistemleri dnerilmis olmakla birlikte, karmagik
kaya kosullar1 i¢in bu sistemlerin orijinal icerikleriyle dogrudan kullanimlar1 ¢ogu kez
olanakli olamamaktadir. Ayrica pek ¢ok kaya kiitlesi siniflama sisteminde, 6rnegin nihai kaya
smift puaninin belirlenmesinde RQD ve siireksizlik araligi 6zellikleri birlikte kullanilarak
stireksizlik yogunlugu degerlendirmelerinde tekrara neden olunarak nihai siniflama puani
etkilenmekte ve ozellikle kil igeren kayalarda suyun dayanim azalmasi iizerinde 6nemli
bir etkisi olmasina ragmen bu etki yeterince dikkate alinmamaktadir. Dolayisiyla bu
durum, kaya miihendislerinin giinlimiizde de yeni simiflama sistemlerinin gelistirilmesine
devam etmelerinin ve/veya mevcut sistemlerde bazi degisiklikler yapmalarinin baglica
nedenlerinden biridir. Bunun yani sira, kaya kiitlelerinin dayanim ve deformabilite gibi
jeomekanik Ozelliklerinin tayini kaya miihendisligi tasarimmin ayrilmaz bir pargasidir.
Ancak oOlcek etkisi dikkate alindiginda, kaya kiitlelerinde laboratuvar deneylerinin yapilmast
kolay olmayan yorucu bir islemdir ve bu amagla arazi deneyleri tercih edilen yontemlerdir.
Bununla birlikte arazi deneyleri; olduk¢a zaman alici, pahali ve yapilmasi gii¢ islemlerdir. Bu
nedenle gilincel egilim, bazi kaya siniflama sistemlerinden yararlanilarak nicel kaya kiitlesi
Ozelliklerinin dolaylt yoldan tahminine yonelik yaklagimlarin gelistirilmesidir.

Bu calismada, yazarlar tarafindan gelistirilen ve Kaya Kiitle Kalitesi Puanlama (RMQR)
Sistemi olarak adlandirilan yeni bir sistem tanitilmig ve kaya kiitlesinin jeomekanik
Ozelliklerinin tahmini amaciyla RMQR’in kaya malzemesinin o6zellikleriyle birlikte
kullanimi sunulmustur. RMQR Sistemi, nicel ¢agdas kaya kiitlesi siniflama sistemlerinde
kullanilan 6nemli parametreler de dikkate alinarak ve parametre tekrarindan kaginilarak,
kaya kiitlelerinin fiziksel durumunun daha iyi tanimlanmasi amaciyla gelistirilmistir. Sistem;
bozunma derecesi, siireksizlik takimi sayisi, siireksizlik araligi, siireksizlik durumu ile
yeraltisuyu sizma ve su emme kosullar gibi girdi parametrelerini esas almakta ve bunlara
atanan puanlardan 0 ile 100 arasinda degisen RMQR degeri belirlenmektedir. Calismada
ayrica, birinci yazarin onerdigi bir esitlik RMQR’a gore uyarlanarak ve RMQR ile birlikte
kullanilarak kaya kiitlesinin jeomekanik 6zelliklerinin kaya malzemesinin dzelliklerinden
tahmin edilmesine iliskin bir yoéntem de Onerilmistir. Onerilen yontemden elde edilen
sonuglar Japonya’da yapilmis arazi deneylerine ait sonuglar kullanilarak mevcut baz1 gorgiil
iligkilerden belirlenen jeomekanik 6zelliklerin degerleriyle karsilastirilmis ve bu iligkilerin
tahmin yetenekleri tartigilmistir.
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malzemesi
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ABSTRACT

The qualitative description of rock masses by means of classification systems and subsequent
correlation to establish engineering quantities or design parameters has become one of the
most challenging topics in rock engineering. Although many rock mass classification systems
have been proposed for rock masses with the consideration of a particular rock structure
and/or specific purposes, direct utilization of these systems, in their original form, for the
characterization of complex rock mass conditions is not always possible. In addition, many
available rock mass classification systems have some repetitions of some rock fractures,
such as ROD and discontinuity spacing, resulting in the doubling of the influence of the
spacing of discontinuities on the final rating and although the effect of water, particularly
on clay-bearing rocks, plays an important role in decreasing their strength, this effect is not
adequately considered in the existing rock mass classification systems. Therefore, this is one
of the reasons why rock engineers continue to develop new systems or modify and extend
current ones. Besides, the determination of geomechanical properties of rock masses, such
as strength and deformability, is one of the integral parts of rock engineering design. By
considering the scale effect for rock masses, laboratory testing on rock masses is not always
easy and is very cumbersome, and for this reason, in-situ tests are preferred. However, in-situ
tests are directly time consuming, expensive, and difficult to conduct. Therefore, the recent
tendency is to indirectly estimate rock mass properties from the utilization of properties of
intact rock and rock classification indexes.

In this study, the fundamentals of a new rock mass quality system, designated as Rock Mass
Quality Rating (RMQR) System and developed by the authors, is explained and its use in the
estimation of geomechanical properties of rock masses from those of intact rock is presented.
This system was developed to provide a better assessment of the physical state of rock masses
by considering the important parameters utilized by the qualitative modern rock mass
classification systems and avoiding repetitions of some parameters. The system considers six
input parameters such as degradation degree, discontinuity set number, discontinuity spacing,
discontinuity condition and groundwater seepage and groundwater absorption conditions
and then the value of RMQOR, which ranges between 0 and 100, is determined based on
the ratings assigned to the input parameters. In addition, in the study, the unified formula
proposed by the first author was adopted for the RMQOR system for estimating the rock mass
properties from those of intact rock. Then they were compared with the results of the in-situ
tests carried out in Japan and those estimated from some empirical relationships developed
by other investigators, and the outcomes of these studies are presented and discussed.

Keywords: RMQOR, rock mass, geomechanical properties, empirical relationship, rock
material

575



