35. Land Slip in the Imaichi District Révealed
Jrom the Breaks in the Well-Tubes.*

By Takao Honpa,

Imaichi Middle School.

(Read July 18, 1950.—Received Sept. 22, 1950.)

Introduction.

After the earthquake of Dec. 26, 1949, a large number of wells became dry
or muddy in the Imaichi district, and the inhabitants found breaks in the well-
tubes at some depth beneath the ground. The writer examined the water-
wells distributed in and around the town of Imaichi and found out the
horizontal slip of the strata of soil concealed under the ground. Then, with
the cooperation of his 20 pupils of the Imaichi Middle School, he carried out
more detailed investigations into this phenomenon from the end of May to the
beginning of July, 1950.
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Fig 1. Columnar section of the strata observed in the well. (after J. Osaka)

* Communicated by T. HAGIWARA.
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We carefully investigated whether the wall of the well was relatively
displaced or not. The number of the wells investigated by us reached 168.
When displacement was recognized, we measured the depth where the dis-
placement occurred, and also the direction and amount of the displacement.
As far as we know, the slip plane surely coincided with the white clayvey bed

White clayey bed is seen in a crescent-shape, showing
the displacement of the side-wall of the well.
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in the loam deposite overlaid by the so-called Imaichi-zuchi or Kanuma-zuchi
(Zuchi means soil in Japanese), thick aeolian pumice deposites (Fig, 1). We
also measured the depth to this white clayey bed and the temperature of
water in the wells. Examples of the slip plane that is seen in the well are
shown in Fig. 2. B

Sometimes our investigation was disturbed by the following causes. (1)
The surface of the well-tube was already smoothed for the sake of well-clean-
ing. (2) The white calyey bed lies deep under the water level. (3) The
driling was stopped at this calyey bed since the water was supplied from this
water bearing bed, as was seen in Moritomo and Mizunashi. (4) The well-tube
was destroyed by the earthquake. (5) The cover of the well could not ba
removed, or the A.C. source for illuminating the well could not be available.

In spite of the difficulties just mentioned, we succeeded in obtaining the
data of 168 wells. The accuracy of the measurement in the present case may
be considered as 0.5m for the depth of the slip plane, 1cm for the amount
of the displacement and 20°~30° for the direction of the slip. ’

Area where the slip in the well occurred.

To determine the area where the slip in the well appeared, investigations
were carried out in the town of Imaichi and in the surrounding villages, within
6~8 km distant from the center of the town. In determining the boundary of
the area the statements made by the inhabitants were also taken into con-
sideration provided they could trusted. The area of the slip thus determined
is shown in Fig. 3 and 4.

Topographically speaking, the area where the slip occurred is the western
part of the alluviall fan, sloping gently along the river of Daiya. The thick-
ness of fan deposite is largest in the neighbourhood of the town of Imaichi.
This fact will be proved by the depth of the well, since the wells in this region
are drilled to the bed rock (Fig. 5 and 6). The area is 3.6 km 'long along the
slope of the fan and bounded on both sides by the terraces of Daiya River and
Tagawa River, the dimensions amounting to 3.4km2. A remarkable fact is
that the wells drilled in the lower river terrace do not show any slip.

We found these slips in wells in other area as indicated by the symbols
II and III in Fig. 4, but these slips were so local that we could not obtain
sufficient data to discuss their character in detail. They seem to have been
induced by the landslide which occurred in the neighbourhood of them, becaussz
the wells which slipped could not be found in places rather distant from
there. '
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Direction and amount of the slip, and depth of the slip plane.

The slip plane found in the wells is at the depth of 6.3 m in average under
the ground. The slip plane seems to spread continuously in the area where
the slip of the wells exists. The direction of the slip is almost perpendicular
to the contour line of the topographical map. It may be considered that the
strong shock of the earthquake of Dec. 26, 1949 caused the sliding of the upper
layer along the surface of the white clayey bed that had smaller friction and
adhesion.

The length of the arrows drawn in Fig. 3 shows the horizontal displace-
ment of the wells, The average value of the displacements of 65 wells is
7.4 cm in length.

The horizontal displacement of the wells lying within distance of 100 m
from the line QR and OP was projected to a vertical plane parallel to the
line (Fig. 7 and 8). As will be seen in the Figure, the displacements are
largest in the middle portion of the area (O,R) and smallest at the margins
both north and south (Q,P). The mean inclination of the ground between
Q and P is about 1° in angle.
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Muddiness of the well caused by the earthquake.

Following the Earthquake of Dec. 26, 1946, the writer collected the state-

ments made by the inhabitants of that district.

shown in Table 1.

The results are classified as

Table I

Well |
Colour ‘ Slipped ; Not slipped Undetermined
of muddiness ‘
white 34 9 15
Red or yellow 27 21 7
Mixture of white
& red, or white 1 — 1
& yellow
Dark or others | — 3 —
Not muddy ‘ 8 17 1
Indistinct 6 8 10
Total 76 58 34

As will been in the Table, a large number of the wells which slipped became
muddy in white colour. This fact means that the white clayey bed played an
important role in the slip of the land.

Résume.,

Investigating the slip caused in the wells, it was found that the land
around the town of Imaichi, which sloped in angle of 1°, slided downwards.
The land block which slided was estimated to be 3.4 km? in area and 6~7m in
thickness. The amount of the distance slided is largest in the central part of
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the area, smallest at the north and south margins, and 7 cm in length averagely.

In conclusion, the writer wishes to express his hearty thanks to Professor
T. Hagiwara and Assist. Professor R. Morimoto of the Earthquake Research
Institute and Mr. Y. Mori, the master of the Imaichi Middle School for their
kind advice and encouragement in the course of these studies. Thanks are
also due to his pupils belonging to the group for meteorological study for the
helps they offered in field works.
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