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Fig.2 Locations of two holes and coordinate systems.
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Fig.10 Estimation charts of sensitivity coefficients along the
wall surface of the borehole 22, for the case of applyed
in-plane stress against two equal boreholes with spacing
s'=a.
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Fig.11 Anisotropic model containing two equal boreholes for
back analysis.
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Table 1(a) Input data for back analysis using strains. (X 107%)

Location § 0°  90° 180° 40° 120°
Strain €n €a €43 Yez1 Y622
Analysis1 | 380 -421 1320 207 3.64
Analvsis2 | 395 413 1270 209 346
YSE M%) (2%) (4%) 1%) (5%)

Table 1 (b) Results of back analysis using Table 1 (a). (unit ;
MPa or deg.)
Ex E2 of o% 7% ¢ ¢
Correct Ans.| 10,000 5,000 1000 800 5.00 60.0 450
Analysis1 | 10,000" 5,000° 1000 808 501 594 450
Analysis 2 | 10,000* 5,000* 990 7.68 4.88 624 465

%) Fixed to correct answer.

Table 2 (a) Input data for back analysis using displacements.
(x107%, mm)

Locaton§ | 0° 90" 135° 40" 120°
Displacement| di1 d2 ds w1 w2
Analysis1 | -19,10 3550 4.39 844 20.70

Analysis2 | -18.90 3650 4.17 8.69 20.30
1%) (+3%) (-5%) (+3%) (-2%)

“Table 2 (b) Results of back analysis using Table 2 (a). (unit ;

MPa or deg.)
Ei Ex of 6% 78 ¢ &
Correct Ans.| 10,000 5,000 10.00 800 500 600 450
Analysis1 | 10,000* 5000* 1000 800 501 600 445
Analysis 2 | 10,000* 5,000* 1040 808 495 612 4238

%) Fixed to correct answer.
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THEORY FOR DETERMINATION OF THREE-DIMENSIONAL INITIAL STRESSES IN
ISOTROPIC OR ANISOTROPIC ROCK MASSES BY PARTIAL STRESS RELIEF
TECHNIQUES

Shinji KIKUCHI, Yukio YAMASHITA, Ken-ichi HIRASHIMA and Toshikazu KAWAMOTO

The present paper develops for determination theory of initial stresses in isotropic or
anisotropic elastic rock masses utilizing stress concentration of two neighboring boreholes,
and describes a method determining five stress components (07, 0y, Tay, 7oz and 7;;) of
in-plane and out-of-plane against the borehole axis (z-axis) among six components that
are included in three-dimensional initial stress condition. Furthermore, some numerical
results of high accuracy of sensitivity coefficients along the wall surface of the boreholes
are shown and the concrete calculating method of initial stress components using these
results is given.
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