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ARRAY OBSERVATIONS OF THE CRUSTAL
MOVEMENT IN THE OLD OSAKAYAMA TUNNEL
FOR LONG PERIOD

By Izuo Ozawa

Synopsis

The array observations by uses of 3 extensometers and 2 water-tube tiltmeters in the old
Osakayama tunnel since around 1960.

The daily extensions for the short period which is shorter than 50 days are different among
even the same components in the near sites. It seems that these differences are caused by the
delay and others of the saturation of the precipitation.

According to thesc obscrvations, the ground base around the tunnel has been contracted
as 1075 in the direction of S38°W for recent 22 years. And the ground has been tilted down as
1”7 in the direction of N38°E.
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Table 1. Constants of the Instruments

Component Type, Measure, Position from Sensitivity Epoch of
Sensor Otsu entrance observation
(Span)
Extensometer X 1078/mm
L2 H-59-B type 506-518 m 0.155-0.549 Mar., 1960
Invar rod (12 m)
Pendulum
R1 Roller-type 360-379.5 m 1.3 Oct., 1951
Invar rod (19.5 m)
Pivot-roller
R3 Roller-type 40-142 m 0.73 Jun,, 1975
Silica-tube (102 m)
Pivot-roller
Water tube tiltmeter
282-310 m 0.037”/div. Mar., 1949
WT.1 Micrometer- (28 m)
reading 110-170 m 0.017%/div.
WT.2 Micrometer- (60 m) (0.00364"/mm) May, 1961

reading
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Fig. 3 (k) The curves of the daily values
of L2, R1, R3 and the ground water
level, GW, for the period from May
1 to June 1, 1981. The spectra show
the daily precipitations.
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Fig. 2 The vertical geographical sections at
observing sites. The upper diagram
shows the section in the azimuth of S 38°
W along the tunnel. The lower diagram
shows the sections in the azimuth of S Now. i Dec, 1300
52°E at the observing sites. ! | x I
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Fig. 3 (¢) The curves of the daily values
of L2, R1, R3 and the ground water
level, GW, for the period from Nov-
ember 18 to December 20, 1984. The

Fig.3 (a) The curves of the daily values of spectra show the daily precipitations.
L2, R1, R3 and the ground water level,

GW, for the period from May 1 to June
1, 1984. The spectra show the daily
precipitations,
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Fig. 4 (b) The curvse of the yearly devi-
ations from the linear changes of the
extensions for the all periods. L2+

Fig. 4 (a) The curves of they early values
of the extensions of L2, R1 and R3.

R1 is the average for L2 and RI, L2-+RI and L2+RI1+R3 are the
and L2+4+R14R2 is that of these average of the values of L2 and R1,
three extensions. and L2, R1 and R3, respectively.
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Fig. 5 The curves of the yearly values of water tube tiltmeters, WT. 1 and WT. 2

Table 2 Periodicity of Monthly Extension on L2, R1 and R3

Compo- Analysed Mean range [1] [1/2] Max. [<1/2] Max. [>1]

nent Period siggggzl Amplitude Phase Amplitude Amplitude Period Amplitude Period
L2 6184  77x10°%  18x10-3 164° 4x10-8  4x107® 1/23yr. 5x107% 2.0 yr.
R1 ’61-’84 186x10"% 32 » 156° 19 » 12 » 15 » 9 » 1.6 »
R3 '75-°84 390 » 57 »  145° 24 » 46 » 15 » 27 » 5 »

Remark: [1]: Monthly extension whose period is one year,
[1/2]: Monthly extension whose period is a half year.
Max. [<1/2]: Maximum monthly extension whose period is shorter than a half year.
Max. [>1]: Maximum monthly extension whose period is longer than one year.
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Fig. 6 (a) Power spectra of the montly extensions of L2 vs. the frequency
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Fig. 6 (b) Powerspectra of the monthly extensions of R1 vs. the frequency
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Fig. 6 (c) Power spectra of the monthly extensions of R3 vs. the frequency
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Fig. 7 Pattern of the power spectra of the monthly extensions in the tunnel vs.
frequency for the period from 1976 to 1984. Full line shows cos-term of the
power spectrum. Dotted line shows the sin-term of it.
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