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Reconstruction of soil mechanics to describe the geomaterials mainly containing
expansive minerals
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In this study, a series of triaxial tests using bentonite specimens was
performed under various moisture conditions to study the mechanical properties of geomaterials
containing a large amount of expansive minerals such as bentonite buffer materials used for
radioactive waste disposal. It was also conducted to study the applicability of effective stress
used in conventional soil mechanics.

As a result, it was shown that the influence of suction is large on the deformation and strength
properties of bentonite buffer material, and the concept of effective stress does not hold. In
addition, for bentonite buffer materials in saturated condition, the applicability of concept of
effective stress was shown through numerical simulation, even for problems with large deformation
such as triaxial test and direct shear test.



Na Ca

Na
@
V1 11.6%
30%
1.60 Mg/m?
2
MPa 0.5%/min 15%
1 1 2
1) 2(a)
VM1-6

70 %
70%

35mm
0.1 0.5



1(b) 2(b)
30%
15% 25%
10MPa 1MPa
— IM12 =— VMLl =——VM12 —— VM3
—— VM1-4 —VM15 ——VM16 —— QSl-2
25
ol ]
g1
= 15 ’"\
05 —
aoéé:::
0 3 6 9 12 15
[%]
@
2
1 |
j “"\_\%\
-2 \\\\\
-3
b S
3
0 3 9 12 15
[%]
®

0.1MPa

% MPa
IM1-1 29
0.1
IM1-2 27
IM5-1 29
0.5
IM5-2 29
Qs1-1 92
0.1
Qs1-2 90
QS5-1 91
0.5
QS5-2 91
QS15-1 92
1.5
QS15-1 91
VM1-1 32
VM1-2 42
VM1-3 50
0.1
VM1-4 63
VM1-5 77
VM1-6 88
VM5-1 34
VM5-2 44
VM5-3 48
0.5
VM5-4 63
VM5-5 73
VM5-6 87
—— IM5-1 =—— VM5-1 =——VM52 —— VM5-3
—— VM54 —— VM55 ——VM56 —— Q-1
5.0
— 40
[
a
= 30
k\—._—ﬂ"-h-\%
2.0 e —
10
0.0
3 9 12 15
[%]
@
3.0
25 T T
= 20 ]
= 15 aal —
1.0
05
0.0 -
05 \ S
-10
-15
20
0 3 9 12 15
[%]
)
2
0.5MPa




@

3
3(2) V)
1.5 MPa
0.9 MPa, 1.9 MPa, 2.9 MPa
1.5 MPa 0.9 MPa
1.5 MPa 0.9 MPa 1.9 MPa, 2.9 MPa
1.9 MPa 2.9 MPa
3

20 T T T ] 20 L e B

15 - 15k 4
. 0 N ]
- 05_ “\‘ \ -

\
20 0000 ols 1Io ‘1I5 270 275 I3.o
[MPa]
@ ©)
3
5cm x 2cm 2
50 X 40 2000 1 4
2091
3
1.0x 10 m/s
4 5
5mm 1mm 1
4






