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The estimation of the mechanical properties of the rocks in laboratory could

be done in two ways:

1'Ch - the static method - this involves recording changes of diameters of
the rocks sample caused by strain applied.
end
2~ the dynamic method - this involves the measuring the elastic reaction

of the material for dynamic loading factors.

The estimation of the mechanical rocks properties executed in laboratory
conditions by using the static method is time-consuming and troublesome -

- since a large monolithic sample and subsequent its cutting and polishing
is reguired, It is also very often impossible to take a large samples in
hardly accesible places or bore wholes. A long procedure of preparation of
the samples introduces additional errors to the results, or change the
properties of the material. Also the sample can be used only one time for a
testing and than is disturbed. So at last time is more satisfactory to use, as
much as possible a non-destructive methods for researches the properties of
the solid materials. Among of them the great role play the geophysics method

and in laboratory conditions the acoustic testing.
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This last method involves the monitoring of the acoustic waves velocity in
rocks, under known conditions. It is based on the assumption that the
elastic medium reaction is characterised by specific velocity of the acoustic

wave propagation - so this velocity depens on the properties of the material.

Main rules of the acoustic method s.c. '"going through', lay on measurements
of the time necessary for overpassing across the sample the sound impulse,
generated from one side and analysed from the other. Such testing is well
provide if the dimension of the sample - the way of the wave crossing - is
longer than the length of the generated wave. So in laboratory, where the

miniaturisation of the sample is very important, the researches are caried
with the use of the high-frequency waves: ultrasounds - which make possible

a far going reduction of sample size, or directly testing the bore cores.

The acoustic-ultrasound method makes also possible unlimited repeating of

the measurements and therefore signicant and rapid increase in their
accuracy and further use of non disturbed rock material to the another
examinations., So it not suprising that the progress in measurements of
geotechnical prbperties of rocks could be expected with the development of

this non-destructive method,

Dynamic-acoustic method make possible to directly measure such elastic
properties of the material as an elasticity modulus (E d) - and Poisson

coefficient ( Q) from dependences:
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where CJ_ - longitudinal wave velocity, CI - transversal waves velocity,

and later to determined the other material Constances. The above is valid

under assumption that the rocks medium is homogenous, infinite, elastic

and isotropic,

In geotechnical studies is as well necessary to know the compression and
tension strenght, porosity and volume density of a rock material. The latter
should be calculated on the empirical way from the correlation between other

parameters - especialy often to the longitudinal waves velocity.

But at the case of unhomogenous, muliticomponent rocks material the
velocity of the waves propagation depens also on its properties like: mineral
composition structure, texture, fracturing, temperature and state of

stress.

Waves propagation is quicker in fine grained than in coars grained material
and all the planes of foliation, bedding and discontinuity, muffle the waves
velocity; and also the differences in values of velocity measured in different
directions may be expected. But it means that if the structure and texture
are typed very carrefully and is konwn, the various data of rocks properties

can be find by the experimental way.

After estimate material constants: , can be fine the coefficient of

anisotropy Can as:
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in every other programmed directions. During the laboratory acoustic
testing of the rocks is very popular looking for the following main relation:
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