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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 engi-
neering. Many rock mass classification systems have been

Japan and those estimated from some empirical relation-
ships developed by other investigators, and the outcomes of
these studies are presented and discussed.

Keywords Rock Mass Quality Rating -
G ies - Rock mass

proposed for rock masses with the consideration of a par-
ticular rock structure and/or specific purposes. Therefore,
direct utilization of these systems, in their original form,
for the characterization of complex rock mass itions is

Degradation degree - Groundwater absorption
condition - Groundwater seepage condition -
Discontinuity condition - Discontinuity spacing

not always possible. This is probably one of the reasons
why rock engineers continue to develop new systems or
modify and extend current ones. The recent tendency is to
obtain rock mass properties from the utilization of prop-

Discontinuity set number - RMR - Q-value

erties of intact rock and rock classification indexes, which
have some drawbacks. In this study, it is aimed to propose
a new rock mass quality rating system designated as Rock
Mass Quality Rating (RMQR). This new rock mass rating
system is used to estimate the geomechanical properties of
rock masses. In the first part of this paper, the input
parameters of RMQR and their ratings are given and dis-
cussed. In the second part, the unified formula proposed by
the first author is adopted for the new rock mass rating
system for estimating the rock mass properties and com-
pared with the results of the in situ tests carried out in

Over the last seven decades, a large number of engineering
rock mass classifications have been proposed. However, it
is very likely that rock mass classifications might have
been used by engineers of rock mechanics in much earlier
times when the construction of man-made antique under-
ground excavations in Bazda (SE Turkey) and Qurna
(Egypt) underground quarries, underground or semi-
underground cities in Cappadocia (i.e., Agilli, Derinkuyu,
Zelve, Thlara, etc., Central Anatolia, Turkey) and Bezeklik
Buddha Caves in East Turkistan, and Pharaoh tombs (i.e.,

his III, Ramses II, Seti I, King V) in Luxor of

. Aydan ()

Institute of Oceanic Research and Development,
Tokai University, Shizuoka, Japan

e-mail: aydan@sce.u-tokai.ac.jp

R. Ulusay
Geological Engineering Department, Hacettepe University.
Ankara, Turkey

N. Tokashiki
Civil Engineering Department, Ryukyu University.
Okinawa, Japan

Egypt are considered. For example, one can easily notice
how the pioneers of rock mechanics recognized the dif-
ferences among the responses of shale, fractured soft and
hard limestones, and massive soft limestone in the short-
term and long-term as rock mass when siting the under-
ground tombs (Fig. 1). Unfortunately, there is no accessi-
ble about the rock ifications of the pioneers
of rock mechanics about 3,000-4,000 years ago, except for
the historical remains in various countries around the
world.
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