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Prediction of
swelling

Komine, H. and Ogata, N.:
Predicting swelling
characteristics of bentonites,
Journal of Geotechnical and
Geoenvironmental
Engineering, ASCE, \ol.
130, No. 8, pp. 818-829,
2004.

Repulsive force, f;

I /
| Theoretical equations for
. forces acting between two
od [ Attractive force, f, |:> montmorillonite layers

(Diffuse double layer theory)

Montmorillonite
¢ mineral layer

(a) Concept on forces acting between two montmorillonite layers.

@ Considering the influence of exchange-

- able-cation compositions in bentonite
Before swelling After swelling using the parameters conceming the
(no interlayer water) (water absorption) number, the ion-radius and the valence
Nonhydrated diameter of of Na*, Ca2*, K* and Mg2*, which are
the exchangeable cafions the main exchangeable-cations.
which exist between the T
layers v

2d,
|:> aﬁﬁé'f' Equations for evaluating
swelling the swelling deformation of

montmorillonite minerals.

Montmorllonite (This study proposed).
mineral layer

(b) Swelling volumetric strain of montmorillonite, ss,,' (%) from the viewpoint of the behavior
of montmorillonite mineral.

Considenng the influence
of sand-bentonite content
Vertical using the parameters con-
ceming the mass- ratio of
sand and bentonite.

< L

Equations for evaluating
the ralationship between
the swelling deformation of
montmorillonite minerals,
and that of buffer and

backfill materials.
(This study proposed).

After water uptake

During water uptake

Before water uptake

Vertical

Bentonite particle, *Sand Initial void Montmorillonite swollen
which consists of  particle by absorbing water into
montmorilonite intedayers

G (c) Image of processes of swelling behavior of buffer and backfill materials.

The study developed the evaluation-formula for swelling characteristics of buffer and
backfill materials by combining with the above equations.
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