
THE RESEARCHES OF THE ROCKS PROPERTIES BY THE LABORATORY

ACOUSTIC TESTING

JOANNA PININSKA*

(A kőzettulajdonságok kutatása labora tó rium i akusztikus m ódszerre l)

The estim ation of the m echanical p ro p e rtie s  of the rocks in labo ra to ry  could 

be done in two ways:

th1 -  the s ta tic  method -  this involves record ing  changes of d iam eters  of

the rocks sam ple caused by s tra in  applied.

2en( -̂ the dynamic method -  th is involves the m easuring  the e las tic  reaction  

of the m ate ria l for dynamic loading fac to rs .

The estim ation of the m echanical rocks p ro p e rtie s  executed in laborato ry  

conditions by using the s ta tic  method is  tim e-consum ing and troublesom e -  

-  since a la rg e  monolithic sam ple and subsequent its  cutting and polishing 

is  regui.red, It is  also  very  often im possible to take a la rg e  sam ples in 

hardly  accesib le  p laces o r  bore  wholes. A long procedure of p reparation  of 

the sam ples in troduces additional e r ro r s  to the re su lts , o r  change the 

p ro p e rtie s  of the m a te ria l. Also the sam ple can be used only one tim e for a 

testing  and than is  d istu rbed . So a t la s t tim e is  m ore sa tisfac to ry  to use, as 

much as possib le a non-destructive methods for re sea rc h es  the p ro p e rtie s  of 

the solid m a te ria ls . Among of them the g rea t ro le  play the geophysics method 

and in labora to ry  conditions the acoustic  testing .
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This la s t method involves the m onitoring of the acoustic waves velocity in 

rocks, under known conditions, It is  based on the assum ption that the 

e las tic  medium reaction  is  ch arac te rised  by specific velocity of the acoustic 

wave propagation -  so th is velocity depens on the p ro p e rtie s  of the m a te ria l.

Main ru les  of the acoustic method s .c .  "going through", lay on m easurem ents 

of the tim e n ecessa ry  for overpassing  ac ro ss  the sam ple the sound im pulse, 

generated  from  one side and analysed from  the o th er. Such testing  is  well 

provide if the dim ension of the sam ple -  the way of the wave crossing  -  is  

longer than the length of the generated  wave. So in labora to ry , w here the 

m in iatu risation  of the sam ple is  very  im portan t, the re sea rc h es  a re  caried  

with the use of the high-frequency waves: u ltrasounds -  which m ake possib le 

a fa r going reduction of sam ple size , o r d irec tly  testing  the bore co res .

The acoustic-u ltrasound  method m akes also possib le unlim ited repeating of 

the m easurem ents and therefo re  signicant and rap id  in c rease  in th e ir  

accuracy  and fu rth er use of non disturbed  rock m ate ria l to the another 

exam inations, So i t  not suprising  that the p ro g ress  in m easurem ents of 

geotechnical p ro p e rtie s  of rocks could be expected with the developm ent of 

th is  non-destructive m ethod,

D ynam ic-acoustic method make possib le to d irec tly  m easu re  such e lastic

p ro p ertie s  of the m a te ria l as an e las tic ity  modulus (E^) -  and Poisson

coefficient ( ^  ) from  dependences:
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w here C -  longitudinal wave velocity, C -  tra n sv e rsa l waves velocity,JL I
and la te r  to d e te rm in ed  the o th e r m a te r ia l  C onstances. The above is  valid  

under assum ption that the rocks medium is  homogenous, infinite, e las tic  

and iso tro p ic ,

In geotechnical studies is  as well n ecessa ry  to know the com pression and 

tension strenght, po rosity  and volume density  of a rock m a te ria l. The la tte r  

should be calculated on the em pirica l way from  the co rre la tion  between other 

p a ram ete rs  -  especialy often to the longitudinal waves velocity.

But at the case of unhomogenous, m uliticom ponent rocks m ate ria l the 

velocity of the waves propagation depens a lso  on its  p ro p e rtie s  like: m ineral 

composition s tru c tu re , tex tu re , frac tu ring , tem pera tu re  and sta te  of 

s t r e s s .

Waves propagation is  quicker in fine grained than in co ars  grained m ate ria l 

and all the planes of foliation, bedding and discontinuity, muffle the waves 

velocity; and also the differences in values of velocity m easured  in d ifferent 

d irections may be expected. But it  m eans that if  the s tru c tu re  and tex ture  

a re  typed very  carrefu lly  and is  konwn, the various data of rocks p ro p ertie s  

can be find by the experim ental way.

A fter estim ate  m ate ria l constants: 

anisotropy Can as:

, can be fine the coefficient of

C + C 

2
Cz

C
., . xo r if  i t  is  n ecessa ry  as — —  or

z

in every other program m ed d irec tions. During the labo ra to ry  acoustic 

testing  of the rocks is  very  popular looking for the following main re lation:
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