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Fig.2 An example of loading pattern in cyclic loading.
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Fig.5 AE eventrate history of SANDSTONE in the first
loading. Elapsed time is 1 hour.
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Fig.6 AE event rate history of GRANITE in the first loading.
Elapsed time is 1 day.
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Fig.7 AE energy total history of TUFF in the first loading.
Elapsed time is 3 days.
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Fig.8 AE eventrate history of SANDSTONE in the first
loading. Elapsed time is 7 days.
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Fig.9 AE energy rate history of GRANITE in the first load-
ing. Elapsed time is 38 days.
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Fig.10 AE event rate history of TUFF in the first loading.
Elapsed time is 30 days.
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Fig.11 The ratio of estimated values to pre-stress as a function of elapsed time. Stress values
were estimated by the Kaiser effect in the first loading.
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Fig.13 AE event rate histories of SANDSTONE shown in Fig.8 from the second to the fourth loading.
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Fig.14 AE energy rate histories of GRANITE shown in Fig.9 from the second to the fourth loading.
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Fig.15 AE energy rate histories of TUFF shown in Fig.10 from the second to the fourth loading.
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Fig.16 Typical AE activity patterns in cyclic loading.
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Fig.17 The ratio of estimated values to pre-stress as a function of elapsed time. Stress values
were estimated by the AE characteristics in cyclic loading.
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THE ESTIMATION OF PRE-STRESS FROM AE CHARACTERISTICS IN CYCLIC

LOADING OF THE PRE-STRESSED ROCK

Masahiro SETO, Manabu UTAGAWA and Kunihisa KATSUYAMA

Cyclic loading tests of the pre-stressed rock were conducted in order to estimate the
pre-stress of the rocks. In these tests 4 AE sensors were used to determine the
hypocenters. The results showed that the shorter the elapsed time after the applied
pre-stress loading, the clearer the Kaiser effect. With the increase of the elapsed time,
however, the Kaiser effect became less clear. But,in that case, the rapid AE increase
appeared at the pre-stress point on and after the second loading. Therefore, it was
possible to estimate the pre-stress even when the Kaiser effect was not observed clear-
ly in the first loading. We suggestthe pre-stress estimation method using the AE char-
acteristics in cyclic loading. According to the suggested method, we could estimate the
pre-stress with the average error of 1.5% for the elapsed time range of 1 hour to 400

days.
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