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OBSERVATIONS OF GROUND STRAINS CAUSED
BY PERIODIC WATER DRAWINGS

By Izuo Ozawa

Synopsis

The observations of the ground strains caused by the periodic water-drawings have been perfo-
rmed by means of the horizontal and the vertical components of the extensometers, rotationmeter,
water-tube tiltmeter and pendulum type tiltmeters at Osakayama Observatory since July 1964.
According to these observaions, the radial component of this strain is much larger than the
transverse, vertical, tilting and subsidencial components. The former component has a simple
shape and little phase lag refer to the water-drawing. The effects are negligible in the secular
change of the ground strains.
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80 HAMKRAFFERFIZZTA (.45, 3)
Table I Constants and settings of the instruments.

. Direction of Type of Distant from - Speed of
Sign observation. instrument. | well. Sensitivity. recording.
W, gx??x:si‘gln Sassa-type 137m 3.0x10-8/mm 27 em/day
Tisr oW gg:;gf‘:;f 137 m 0.011”/mm 27 cm/day

S38°W 0.00173”/mm
W.T tilt water-tube 170-230 m 0.63 X 10-5cm/mm 36 cm/day
v, vertical V-59-D 210 0.97x10-8 4 cm/day

& extension —9-U-type m . /mm 2 mm/min.
R, S38" W pivot-type 220 m 1.25X 10-8/mm 4 cm/day
Ly s38" W H-59-B-type | 264 m 0.145X 10~%/mm 33.1cm/day

north 0.266~
N, extension H-59-B-type 264 m 1,03 10-%/mm 27 cm/day
E, oo sion H-59-B-type | 264m 0.283x 10-3/mm 4 cm/day
Vs - vertical V-59-B-type | 264 m 0.458 X 10-?/mm 27 cmday
S$52°E 0.0323-
(o) extension H-59-B-type 334 m 0.0562% 10-8/mm 42.4cm/day
Ly 53 W H-59-B-type | 398 m 0.0459X10-%mm | 36 cm/day
W, esx?c?;sy:n Sassa-type 468 m 1.20x10-%/mm 4 cm/day
R, Sxfgnsi‘g]n roller-type 468 m 1.30xX10-8/mm 4 cm/day
S 38° W 0.0345-
L, extension H-59-D-type 505 m 0.683 X 10-3/mm 42.4 cm/day
L, S w H-59-B-type | 606 m 0.209 X 10-%/mm 10.4 cm/day
R, g‘g’:—:‘z Rotationmeter | 220 m 1.2 10/mm 4 cm/day

h3akHici -7, Fig. 1 CBERFHEOHK%, Photo. 1 I+ ¥ 2 VOAOMMEEHF DH 5 /NE D
BEH%RYT. ¥/, Fig. 2 (a, b, e d, e, f, g, h, i) KEAMBTEDN & & DMK OV FTEH, BEBREK
FEEDTAOEMNME EDBRIRRRART. XTI HF D 142m & 246m L HZERVTAHOD
$38° W Hi (b v A VDNH) ORDDLCEERZEADPBIIRKFEAKELTVBTHERB EAELHE
BRI b v 2 Vv FEICHOBROHK 2 &4 CIERIMBRICN20 4 2B L T LDV T4 OREICR
2o LWL THOEORKETICAHIZE ELDRBICR-TWVB XSRS, 142m (W,) & 264m
(L) DR &EORICEBOMBEOTNIZ0.550 L LOBRRBEREV. TR EEVER K2 TR
ThB, &5ICE S38°W HHORKRS, 398 m #iSD Ly, 505m #&AD Ly, TREZOHILIEET
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Fig. 1 Map of the adjacent of Osakayama Observatory.
® is position of the well.

Photo. 1 Doors of Osakayama observatory and the well hut.
Y/ are the doors, {} is the well hut.
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Fig. 2 (a) Uppérs are the records of the extensometer, W, (upper and lower curves)
in the S 38°W direction, and lower is the record of the water-tube
tiltmeter in the S 38°W direction,
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Fig. 2 (b) Record of the extensometer, R; in the direction S 38°W.

Fig. 2 (¢) Record of the extensometer, L; in the direction S 38°W. This record
write an after shock of the Aleutian earthquake whose magnitude is 7.0,
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Fig. 2 (d) Record of the extensometer, L’; in the direction S 38°W.
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Fig. 2 (e) Record of the extensometer, L, in the direction of S 38°W.
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Fig. 2 (f) Record of the extensometer, C; in_the direction of S 52°E,
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Fig. 2 (h) Record of the extensometer V; in the direction of vertical.
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Fig. 2 (i) Record of the rotationmeter R, component
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Table 2 Observed changes caused by the water-drawing.

Sign of component Observed change ‘ Evaluated rigidity
Tz 10~ : >2.4 X108
W, 5.0x10"8 ‘ 1.0 X108
W.T. 2.5X10-5cm* | 0.92X 101
L, 3.0-2.0X10°° 0.7 X10°
V; —0.057—0.066 < 10-8 10°
R, 0.37-0.50%10-8 1 10°
N, 1.03%10"° ! 10°
E, 0.28X10-° 10°
(oH 0. 3x10-° ! 10°
L’y 0.32-0.34X10-° ‘ 10°
L, 0.041-0.055X10-° j 101

* is relative subsidence
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Fig. 3 Relations between affected linear strains by water-drawing
and their distance from the well.
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Fig. 4 (a) Record of the extensometer, E; in the direction of the east at Osakayama.

4

Fig. 4 (b) Records of the extensometers in the directions of the east and the north at Kishu Mine.
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