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Volcanic pumice soils are widely distributed in Japan, causing slope disasters. They are susceptible to disturbance during soil
sampling, transport, and trimming, so it 1s desirable to conduct in-situ tests while retaining the soil structure. In addition, when
aiming at mountain slopes where vehicles cannot enter, the test apparatus must be transported by hand. In this study, a lightweight
and small 1n-situ direct shear test apparatus was newly developed, and in-situ direct shear tests were conducted on a pumice soil
in Dozou-sawa river. Laboratory direct shear tests were also conducted on the same soil to verity the validity of the apparatus.
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1. Dozou-sawa river & 1its pumlce 3011 3. Procedure of 1n-situ direct shear tests

Excavate the slope
horizontally, while
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Place the frame and
l1d over the specimen.

$

'/ | 2. 5 hours walk
7",” o 7 to the“trallhead

L b A';j ¥ A
, RS “‘ :

S 1“:‘ ML

/ ; i _ S
Ieb;’ls flow *© -

10km downstream““ (B)
g GO 3. Install fixtures, load
(a) Google Earth image of Dozou-sawa river fa11ure 81te (b) Volcanic cells & displacement
pumice soil at site, (c) SEM image of the porous pumice particle. transducers.
Fixture

4. Apply a vertical load

2. In-31tu direct shear test apparatus Evifgtﬁ?es or human
| '+ Displacement Mlcrocontroller ﬁnlt v' About 5 kg in total.
= ..iransducer. - eSS (the fixtures, frame &
e O e N | g lid were 3D printed.)
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\lizlg)tlligl load () was Shear the specimen
y jacking up.
W& ¥ The microcontroller
= enables data acqui-
o sition at a sampling Shear plane
3 " rate of 10 Hz.
4. Results of 1n-situ direct shear tests 5. Comparison between laboratory direct shear tests
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v Peak strength was observed at a horizontal displacement In-situ SlfCt s}llleair ]zests and(?borat}cl)ry direct she}ilr tests Wlth 1(111tact specimens Sh'()\ﬁed higher shear
(d.) of about 10 mm, followed by strain softening. strengt. than the laboratory direct shear tests with reconstituted specimens, especially at lower
. . confining pressures.
v" The strain softening seemed to be due to the breakdown , o , . o
L : : n-situ tests and laboratory tests with intact specimens showed consistent shear strength, indicatin
of the in-situ soil structure by shearing. v 1 t t. t . d laboratory tests with intact sj , howed tent sh trength , d t, S
that in-situ direct shear test apparatus could validly evaluate the shear strength of the pumice soil.
PI : g p

For further information, contact below. Y& 2 NZE#D. 1I5AHR=E (2023)
Prof. Reiko Kuwano 7T =

Bw-304, Institute of Industrial Science, the University of Tokyo B AF A ERTHZEAT Bw-304
TEL: +81-3-5452-6843 E g 03-5452-6843
E-mail: kuwano@iis.u-tokyo.ac.jp E-mail: kuwano@iis.u-tokyo.ac.jp




	スライド番号 1

