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(33) METHOD OF ESTIMATING INITIAL ROCK PRESSURE

BY ACOUSTIC EMISSION

Sakuro Murayama and Kazutoshi Michihiro
Faculty of Engineering, Setsunan University
Jiro Saito, Toshio Fujiwara, Hisaya Yoshioka and Kohji Hata

Technical Research Institute, Ohbayashi-gumi Ltd.

Abstract

This paper describes the method of estimating the initial rock pressure of the
rock mass using the Kaiser effect of acoustic emission in rock specimens. Firstly,
the Kaiser effect in variously shaped rock specimens, i.e, cylindrical, prismatic
and prismatic with haunch, were examined by applying cylic pre-load of 20-30 MPa
and applying a virgin load of about two times greater than pre-load. As a result,
the Kaiser effect of cylindrical rock specimen was confirmed as well as prismatic
rock specimen.

Thereupon, the size and direction of the principal stress in a certain plane can
be obtained by finding the initial rock pressure of three components and expressing
these on Mohr's circle. A case study was conducted in which cylindrical granite
specimens sampled from a face of IKOMA tunnel where the cover depth over tunnel is
260 m, were tested and the size and direction of principal stress at the cross
section of the tunnel were estimated by using the Kaiser effect of accoustic emission.
Obtained maximum principal stress o; was 6.5 MPa, with the inclination of 17.9 degree
in the counter-clockwise direction from the vertical axis of the tunnel and the
minimum principal stress ¢, was 1.6 MPa. These figures seemed to be reasonable from
the view point of actual geographical condition of the tunnel.

Finally, it might be concluded that accoustic emission method mentioned in this

paper is to be useful for estimating initial rock pressure.
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