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Measurement of the initial stress in rock cored from TM-2 borehole by AE
H.Ouchi*, K.Hata*
[ Abstract]

When constructing underground large rock cavern such as hydraulic power stations and large
scale tunnels, it is quite important to estimate the initial stresses. If the initial stresses of the site are
known, the most suitable support member and quantity can be determined. Further, the shape,
location and selection of the layout can readily be determined. For the determination of the initial
stress condition, overcoring method and hydraulic fracturing method have been currently in use.
However, these methods are very expensive and laborious for implementation. Therefore, since
acoustic emission (hereafter abbreviated "AE") method can be examined in the laboratory, it is very
simple and inexpensive.

When subjected to applied stress, one part of the stored energy in the material is released in the
form of the elastic waves, called AE and could be a powerful tool in assessing the mechanical change
of internal characteristics in the materials. A phenomenon is called "Kaiser effect” has been confirmed
to existin AE of rock material. The Kaiser effect is a phenomenon that AE activity begins to increase
continuously when the compressive stress level exceeds the previous maximum stress. Since the
initial stress is equal to the historical stress, it is possible to estimate the initial stress condition by the
Kaiser effect of AE.

It was estimated that the vertical initial stress in rock cored from TM-2 borehole by AE method.
The purpose of this investigation is to estimate the initial stress condition about wide 300m X300m
and depth 200m area in Tono mining. The result can be summarized as follows,

(DIn tufaceous-sandstone, the Kaiser effect made clear under the condition that threshold levels
were 230mV and 210mV and total-gain was 90dB, _

(2)In granite, the Kaiser effect made clear under the condition that threshold levels were 450mV
and 430mV and total-gain was 80dB, and

(3)It was made clear that the relationship between the vertical initial stress( o ,) and overburden(H)
is ¢ ,=0.022 XH.

This work performed by Obayashi Corporation under contact with Nuclear Fuel Development

Corporation.

Agreement No. . 09C0619

PNC Liaison : Tono Geoscience Center, Geological Environment Research Section, General
Manager, K.Tsubota

* . Obayashi Corporation, Technical Research Institute
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O EREEFAZERIIOWTE, AMER LI 520 o RGERG (G iEia
— T AREDRBEOET) POEETIEESTIEEICRY, EERAETRY) BT
EDATREIZE Do COL D %M PORMGE AT HHEEEAREIC X 20K D%
CRA LS A, S OBRB CEROAED A L, ARBRBEIMGRIZ FIoMEORK
Y BETARMERT A, —H. FELAMEEEFIE LB AICIAERBE BRI T o0
BORKREETDHZ LIZR 5,

£—b IS HRERR

g | wE | (o) s | B | sm | TXEEE
No. (m) (MPa) | fRHEDR& (MPa) BRI H FEHE(H)
TM2-1 | 58.32 0.00 X 2.35 9/24 2
TM2-2 | 58.41 0.12 X 1.96 9/24 2
TM2-3 | 60.91 1.18 O 4.35 9/24 2
T™M2-4 | 67.18 | 1.02 O 8.94 9/29 3
TM2-5 | 67.80 |BIKEME| 1.37 O 3.95 9/29 3
TM2-6 | 68.61 1.10 @) 11.44 9/29 3
TM2-7 | 73.66 1.09 O 9.30 9/29 3
TM2-8 | 73.74 1.22 O 7.70 9/29 3
T™M2-9 | 73.86 1.29 O 9.87 9/29 3
TM2-10 | 167.26 2.80 O - 1/7 3
TM2-11 | 167.39 3.20 O — 1/7 3
TM2-12 | 168.14 5.41 @) - 1/7 3
TM2-13 [ 168.27 3.60 O - 1/7 3
TM2-14 | 168.68 6.56 X — 1/7 3
TM2-15 | 168.85 " 0.80 X — 1/7 3
b idake
TM2-16 | 169.36 3.85 O - 1/7 3
TM2-17 | 170.22 0.09 X — 1/7 3
TM2-18 {170.29 0.83 X — 1/7 3
TM2-19 | 170.35 0.71 X — 1/7 3
TM2-20 | 170.43 0.61 X — 1/7 3
TM2-21 | 170.53 3.87 O — 1/7 3

) BEE74~16Tmla 7 AREREO BRI
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