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Experimental Study on Micro-Seismic Noise of Rocks
(Ist Report)

——Generation Characteristics of its under Uniaxial Compressive Load

by ITkuo MAE .
Masakuni EGASHIRA
(Civil Eng. Section)

Stressed rocks in instability produce sub-audibble noises (micro-seismic noises) and they are

related with destruction of rocks.

In order to establish the forecasting method for roof falls in tunnelling works or slope failures

in excavation works by detection of the micro-seismic noise. The fundamental study is made in

the laboratory.

The paper describes the results obtained from the experiments of the micro-seismic noise during

destruction of rock samples under the laboratory condition.

The main results are summarized as follows.

The relationship between occurence of the micro-seismic noise and load (stress) depends on the

properties of the rocks. The frequency distribution of number of the micro-seismic noise with

respect to the energy posesses a statistical regularity, and it is expressed following statistical

equation :

n(e)=keem

where e is enegry of the micro-seismic noise, n(e) is number of micro-seismic noise having energy

e and k and m are both constants.

In above equation, m differs for various rocks and depends on deformation rate during the

process of destruction.

- It is suggested that value m is an important index for predicting rock failures.
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Fig. 2-1 Block-diagram of the measuring system.
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Fig. 2-2 Rock spesimen mounted in test machine.
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Fig. 2-3 Detecting and recording aparatus.
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Table 1 Some Properties of Rock Specimens
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Fig. 3-2 Records of Audio-Frequency of M. S,
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Fig. 3-3. Frequency Curves of M. S. Noise.
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Fig. 3-5.
Frequency Distribution of Energy of M. S. Noises.
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Fig. 3-6. Frequency Distribution of Energy of
M. S. Noises for Various Stages of the Stress,
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Fig. 3—7.

Ultimate Compressive Stress Versus Slope m,
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Dynamic Young’s Modulus versus Slope m.
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Fig. 3—10.

Stress-Strain Relationship on Diorite Specimen.
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Fig. 3—12. Various Tangential Coefficients
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Fig. 3—13,
Stress Strain Relationship on Tuff Specimen.
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Fig. 3—14. Various Tangential Coefficients

r versus m on Tuff Specimen.
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Fig. 3—15, Stress Increased Rates versus

Slope m on Granite Specimens.
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