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(85) Estimation of the Strength of Rock Mass by
Means of Boring Data——A Reliability Engineering
Approach.

Yuichi Nishimatsu, and

Seisuke Okubo

Department of Mineral Development
Engineering, The University of Tokyo

It has been indicated that the discontinuity spacing of rock mass
obeys to an expotennial distribution. In this case, it is possible
to calculate the mean of R.Q.D. from the mean of discontinuity spac-
ing.

The test piece with the ratio of height to diameter of 2 is nec-
essary for uniaxial compression test, for an example. There would
be several cores from which any test piece can not be obtained, be
cause their length is shorter than the lower limit of necessary
height of test piece.

The recovery of test piece is calculated from the mean of discone
tinuity spacing and the necessary height of test piece on the basis
of theory of mathematical statistics.

It is indicated that the test results of test pieces recovered re-
present the stronger part of rock mass, because they lack test pieces
to be recovered from the weak part suffered by discontinuities.
Therefore, the strength of the test piece recovered is deviated to the
strong side.

On the assumption that the strength of test piece recovered belongs
to the same population as the strength of the weak part which is suf-
fered by discontinuities and not observed, a theoretical formula is
presented to estimete the mean and variance of the population from the
biased sample of strength, that is, the test results of intact part of
boring cores by means of the formula on the estimation of probability
of survival and the least square method.

As an example of application of this theory, the mean and standard
deviation of the compressive strength of a porous tuff formation is
estimated from the test result of boring core, considering the recovery
of test piece, on the assumption that the strength of this rock
formation obeys to a normal distribution.

Finally, the estimation error of mean strength of rock mass is
evaluated and correlated to the recovery ef test piece. It is indicated
that the estimation error increases with decrease of the number as well
as recovery of test pieces.

—425—



