J. Korean Soc. Hazard Mitig. ISSN 1738-2424(Print)
Vol. 22, No. 4 (Aug. 2022), pp.135~144 ISSN 2287-6723(Online)
https://doi.org/10.9798/KOSHAM.2022.22.4.135 www.kosham.or.kr

X|HEUXH

20| E2} FIS2|LI0|EL] HF U XFZUET 53

Sedimentation and Self-Weight Consolidation Characteristics of
Illite and Kaolinite Suspension
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Abstract

In this study, we performed one dimensional cylindrical sedimentation tests to investigate the impact of clay mineralogy, ionic
concentration, ionic valence on sedimentation, and self-consolidation behavior of clay. The result at 1,000% and 2,000% water content
indicates that the water content = 2,000% showed higher self-consolidation coefficient and initial settling velocity, and faster initiation
and termination of self-consolidation. Additionally, settling velocity decreased as ionic concentration (0.01 - 2 M) increased, and
kaolinite showed higher settling velocity than illite. The observed sedimentation and self-consolidation experimental results implies
the need for considering clay mineralogy, water content, ionic concentration, and ionic valence in the geotechnical behavior of
high-water content clay sediment.
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Table 1. Distinctive Features of Typical Settling Type for Clay
Materials (Imai, 1980)

Settling type Designation Distinctive features
Soil particles do not
I Dispersion flocculate but disperse,
settling and freely settle without
interaction.
Soil particles are freely
. formed and flocculated
Flocculation . . )
il . according to various sizes.
settling . .
No exact interface is
formed.

Flocs are formed due to
flocculation and they settle
with the strong interaction.

il Zone settling | An accurate interface is
formed and the
sedimentation speed is
constant.
Visible flocs are not
v Consolidation | formed. A mixture settle
settling as a whole mainly due to
the consolidation.
Flocculation Settling Consolidation
Stage Stage Stage
A
c «—— Clear Water
-% Interface
& Soil Formation
w Flagculation| | Settling B
Zonhe Zone
Consotidation———————
/ Zone
/
0 t Time ty
Fig. 1. Typical Sedimentation Curve of Sedimentation (Imai, 1981)
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Fig. 2. Typical Process of Settling and Self-Consolidation (Yano, 1985)
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Fig. 3. Particle Size Distri Bution of Illite and Kaolinite

Table 2. Properties of Clay Used in this Study

Lllqlfld PFas.tlc Specific éverage
Clay limit, limit, gravity, diameter,
LL PL Gs dso
(%) (%) (pm)
Illite 34.17 24.47 2.89 8.1
Kaolinite 41.77 31.20 2.70 7.8
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(b) Elapsed time of 10 minutes

Fig. 4. Pictures of Sedimentation Test at Water Content 1,000%
for Tonic Concentration Ranged from~0 to 2 M (NaCl)
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