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KANAGAWA , TADASH I
SHIN,KOICHI
;CENTRAL RESEARCH INSTITUTE OF ELECTRIC POWER INDUSTRY

ABSTRACT

In-situ rock stress measurement is required when underground rock caverns for pumped
hydro-power station, compressed air energy storage station,etc. are excavated. Among various
geo-stress measuring methods, that utilizing the Kaiser effect is a relatively economic and
easy way to know the in-situ rock stress, for it requires only to take core samples from the
site ,then to test in laboratory and does not need to be performed the laborious in-situ
test. Although Kaiser effect is originally said of AE, other related phenomenon of
deformation rate has been found. AE and DR methods utilizing the phenomena are now being
studied to precisely measure the in-situ rock stress.

The authors have found another phenomenon that acoustic wave velocity also has the
potential to show the pre-loaded stress level. That is, acoustic wave velocity change
rate as a function of stress changes at the point of pre-stressed level. This is also a
sort of Kaiser effect related phenomenon. And this acousto-elasticity method as well as
AE and DR methods were tested whether these can show the pre-loaded stress level of Komatsu
Andesite and Inada Granite. And further, the effects of lateral stress and time after
unfoading till Kaiser test were examined in the case of the granite. As a result, lateral
stress history after axial loading seemed not to have some influences. And the time
hetween unloading and Kaiser test seemed no effects on Kaiser effect within the range from
two days to about 300 days.
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