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THE GENERAL TENDENCY OF INITIAL STRESS STATE IN JAPAN
WITH THE DATA OF IN-SITU MEASUREMENTS
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By Toshiaki SAITO, Tsuyoshi ISHIDA, Makoto TERADA and Yutaka TANAKA

An initial stress state considerably affects the stability of an underground opening. In

this paper, the authors collect and arrange the data measured at 41 points in Japan by

stress relief methods, and discuss the general tendency of initial stress state in Japan.

The results exhibit that the magnitude of the vertical stress is close to the overlying

rock weight in the most cases, however, the horizontal stress varies with directions and

the magnitude of minimum horizontal stress often exceeds that of the vertical stress.

The directions of minimum horizontal stresses seem to be consistent with those implied

by the geodetic strains. Therefore, the large horizontal compressive stresses in Japan

can be affected greatly by crustal movements,
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Table1 Results of in-situ stress measurements in Japan by the stress relief method with the doorstopper-type §-
element gauge.
DEPTH (2 T 2 o3 DIRECTION
No. SITE (m) (MPaf(degreef (MPa)*(degree)f (HPaf(degreef (MPaJ* (HPaf (HPaY(degree)

1 KOSAKA MINE 312 -8.9(204/43) -12.1( 21/47) -34.9(112/89) -10.4 -10.6 -34.9(N76W)

2 YANAHARA MINE 370 -0.9(191/64) -16.9( 27/24) -32.4(285/82) -14.4 -3.3 -31.9(N83W)

3 OKUYAHAGI P/S 280 -3.1( 98/63) -6.3(189/88) -9.4(283/27) -8.1 -4.4 -6.3(N12E)

4 OKUYOSINO P/S 175 -3.7( 72/61) -4.9(169/78) -8.3(280/32) -7.1 -4.5 ~-5.4 (N56W)

5 A P/s 335 ~3.1(193/73) -11.3( 24/17) -15.9(284/86) -10.6 -3.8 -15.9(N76W)

6 SEIKAN TUNNEL 265 -8.6(217/19) -9.2( 70/74) -14.4(337/80) -8.9 -9.1 " -14.2(N32W)

7 KANETSU TUNNEL(1) 260 -5.9(207/58) -6.3( 32/32) -14.6(299/88) -6.2 -6.0 -14.6(N61W)

8 KANETSU TUNNEL(2) 960 -7.5( 3/79) -10.7(262/46) -22.9(104/47) -16.4 -7.7 -17.1(N79W)

9 KANETSU TUNNEL(3) 920 -6.0(145/86) -22.2(235/82) ~-31.6( 32/ 9) -31.3 -6.1 -22.4(NSSE)
10 ‘HIRAKI MINE 110 -1.4(263/51) -2.8(160/73) -3.4( 52/43) -2.6 -2.0 -2.7(N 2E)
11  SAZARE MINE(1) 1565 -11.8(356/72) -25.4(231/28) -51.9( 93/68) -27.9 -13.1 -48.0(N89W)
12 SAZARE MINE(2) ' 1220 -6.1(355/75) -21.9(255/55) -36.4(104/38) -29.9 ~7.4 -27.0(N9OW)
13 AKENOBE MINE (1) 430 -8.8( 50/75) -11.1(141/84) -16.4(254/16) -15.9 -9.3 -11.2(N45W)
14 AKENOBE MINE(2) 210 -7.6(339/64) -10.7(172/27) -14.5( 71/85) -10.1 -8.1 -14.5(N70E)
15 NAKATATSU MINE 590 ~2.0(346/19) -13.0(136/73) -21.1(229/81) -3.3 -12.2 -20.7(N38E)
16 KAMIOKA MINE 495 ~5.2(153/67) -6.2(262/53) -16.0( 38/46) -10.7 -5.5 -11.2(N4BE)
17 OHTANI MINE 330 -2.9(104/15) -9.8(305/76) -17.8(213/85) -3.5 -9.4 -17.6(NS8E)
18 SINTAKASE P/S 250 -0.5(355/65) -4.7(135/30) -13.7(255/70) -5.2 =1.3 -12.4(N 6E)

T 1, O 2, O 3 ---- principal stress.
O z ---- vertical normal stress component.
O ymaxs; O Hmin---- maximum and minimum horizontal normal stress.

* Negative sign indicates compression.

» Stereographic representation (South=0) of pricipal stress plane. (Trend/Plunge)
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Fig.1 Relation between inclinations of principal stresses and
depths. Open and closed circles indicate the data shown
in Table 1 and reported by Kanagawa et al.”, respec-
tively.
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Fig.2 Relation between vertical normal stresses and depths.
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Fig.3 Relation between average horizontal stresses and
depths.
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Fig.4 Relation between the ratios of average horizontal
stresses to vertical normal stresses and depths.
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Fig.5 Relation between maximum horizontal

stresses and depths.
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Fig.7 Relation between maximum shear stresses and depths,

Fig.6 Relation between minimum horizontal stresses and
depths.
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