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ON THE OBSERVATION OF THE CRUSTAL DEFORMATION
AT AMAGASE OBSERVATORY (5)

By Tamotsu Furuzawa, Shuzo TakeEmoto, Fumio Onya and Masaru YAMADA

Synopsis
The secular variations of ground-strains and -tilts for the period of 1981 to 1989 obtained
from observation carried out by extensometers, tiltmeters and electro-optical distance measure-
ment have been described. From 1981 to 1986, the trend of secular variations is uniform and
linear for all components. Since Dec., 1986, the averaged annual rate of the strain oriented
parallel to the tunnel axis has changed from the contraction of 1x10~8/year to 5x 10~ 7/year.

The trend of tilts has significantly changed and become complicated.
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Fig. 1. Ground-strains for 6 components of super-invar-bar and -wire extensometers
and daily precipitation from Jan., 1981 to Mar., 1990. Upward direction
shows extension.
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Fig. 2. Ground-tilts observed with water-tube (WT) and horizontal pendulum (PT-A,B)

tiltmeters and daily precipitation from Jan., 1981 to Mar., 1990.
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Fig. 3. Observational results of electro-optical distance measurements for the
period of 1980 to 1990.
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Fig. 4. Variations of ground-strains for 6 months from Oct., 1989 to Mar., 1990.
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Table 1. Averaged annual rate of strains and
tilts at Amagase for the periods from
1981 to 1986 and from 1987 to 1989

N
E-1 —1.2724+-0.0013  —0.483-—0.0008
E-2 —0.960+—0.0013 —1.04 4 —0.004
R-1 —0.470+—0.0025  —0.235-+—0.0054
R-2 —0.522+—0.0019  —0.960+ —0.0056
R-3 —0.505+—0.0013  —0.248+—0.0040
R-6 —0.154+4-—0.002¢  —0.132+—0.0005
E.D.M.

C-1 —0.800+ —0.674 —0.188+ —0.601

C-2 —0.808+ —0.155 —0.135+ —0.292

C-3 —0.389+ —0.117 0.451 +—0.167

Tilts "lyear ?[year

PT-A —0.279+ —0.0020 0.26 +—0.0074
PT-B 0.22\4—;}——0.0019 —2.134—-0.013
WT 0.077 +—0.0003 0.037 + —0.0011
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