203

HEZfTE b > THo T4 - HEOHH
BEHEX-MABES-EFHE B

ON THE OBSERVATION OF GROUND-STRAIN AND
GROUND-TILT CAUSED BY A SURFACE LOAD CHANGE

By Michio TAKADA, Shuzo TAKEMOTO, Nobory YOSHIDA

Synopsis

For the purpose of studying the deformation of foundation bed, the observations of
ground-strain and ground-tilt using the extensometers and tiltmeters were carried out
in under-ground galleries. By observing ground-strain and -tilt, some remarkable varia-
tions were observed which seemed to be the effects of change of the surface load due
to the removal works of soil mass in the neighbourhood of these galleries.

It was tried to compare these observed date with the theoretical date obtained by
use of Boussinesq’s solution under various assumptions.

As a result, the observed data almost agree with the theoretically calculated data
in respect of ground-tilt and the vertical component of ground-strain but disagree in

respect of the horizontal components of ground-strain.
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Fig. 1. Outline of geological structure in the neighbourhood of
the observing stations and removal zone of soil mass.
(after S.Yoshkaawa et al.)
I: Top soil, II: Granitic weatherring soil,
III: Granite (weathered), IV: Granite.
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Table 1 Sensitivity of observing instruments.

Extensometer Tiltmeter

S—X—5 2.7x1078/mm S—A 1.9%10"%'/mm
S—X—10 1.6 x1078/mm S—B 1.7x107%'/mmm
S—Y 5.7x1078/mm N—A 1.7x107%"/mm
S—Z 6.0x 1078/mm N—B 2.2x107%/mm
N—X—4 2.1x1078/mm

N—X—6, 2.8x107%/mm ¢

N—X—10 - 1.3x1078/mm

N—Y 45.8x1078/mm

N—Z 12.8%107¢/mm
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Fig. 2 Arrangement of instruments and direction of ground-tilt,
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Fig. 4. Vector diagrams of ground-tilt.
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Fig. 5 Contour map in the neighbourhood of the observing room.
Solid line: before the removal works,
Dotted line: after the removal works.
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Fig. 6 Distribution of the removal soil mass (Jul.15-Aug. 20)

Table 2 The observational result of strain and tilt caused by the load change.

Jul.15—Aug.5 | Aug. 5—Aug. 13 ||Aug.13—Aug. 18| Total (Jul.15—Aug. 18)
Extensometer (x1078) '
* * i * i *
S—X—5 — 0.9 — 17.6/— 8.6/ — 15.0 3.5 0.3/ — 6.0 — 32.3
S—X—10 — 30.4/ — 17.7|— 38.4 — 33.6) — 6.4 — 4.0 — 75.2 — 55.3
S—X—(10~5) — 59.9| — 17.8/— 68.2| — 52.2| — 16.3 — 8.3 — i44.4 - 78.3
S—Y ' 43.4 121.0(— 212.1| —132.6 24,5 —108.2| — 145.2 = 119.8
S—Z —778.8| —429.3||—1125.0| —991.9| —123.0/ — 56.4| —2016.8(?)! —1477.6
N—X—4 — 11.1] — b5.8|— 169.3| —167.3| — 10.9) — 9.9| — 190.3 - 183.0
N—X—6 — 59.6| — 20.5(|— 219.0| —204.1) — 40.6] — 33.1|| — 319.2 — 257.7
N—X—10 — 24.7 — 8.7|— 140.4] —134.3 (— 165.1) [(— 143.0)
N—X—(6~4) —156.6| — 50.0— 318.4| —277.8| —100.0, — 79.7| — 575.0 — 407.5
N—X—(10~6) 27.6 9.1|— 22.5 — 29.6 (5.1) (- 20.5)
N—X—(10~4) — 33.8 - 10.6||— 121.1] —112.3 (— 154.9) |(— 122.9)
N—Y —103.0 13.0||— 103.5/ — 59.3| — 13.8 8.3 — 220.3 - 38.0
N—Z —867.8 817.8 25.6| 667.7 211.2) 532. 3). — 631.0 2017.8
Tiltmeter (x102")
S—A 103.0 101.7 114.8 114. 3 9.0 8.7 226.8 224,7
S—B — 17.2 23.5 25.7 41.2| — 10.7| 2.9 — 2.2 67.6
N—A 35. 8 45.8 42.7 46.5| — 5.9 7.8 73.6 100.1
N—B 2.4 34.5 43. 8| 56.0 4.0 10.1 50.2 100.6

* : Corrected Value
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Table 3 The values of strain and tilting of which obtained by theoretical

method.
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