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Calculation of Consolidation Period for Dredged Clay by Strain Theory
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Abstract : Consolidation of dredged fill has become important task for site treatment. The variation of stratum
thickness during consolidation processing needs to be taken into consideration since hydraulic fill would go
through a much larger scale strain than land soil when it is subject to a load. In this study, the consolidation period
considering the variation of stratum thickness was analyzed and compared the results with those of existing
consolidation studies which did not consider the variation of stratum thickness. According to the results of the
study, the consolidation period of the ground with a larger strain was calculated more close to observed value in

case of Mikasa theory which takes the variation of stratum thickness into consideration.
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Table 1. Initial condition and boundary condition by Mikasa

theory
Initial condition &0 or £=£(2)
Drainage =g,
Boundary condition Undrainage oe _ 0
dz~
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Fig. 2. with strain.
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Table 2. Physical properties of dredged soil

Ww (%) 98, 130, 148
Gs 2.69
LL (%) 50
PI 20
USCS CH
P200 (%) 99.8
Organism content (%) 2.35
pH 6.83
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Fig. 3. Schemetic diagram of large consolidation cell.
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Table 3. Initial condition of large consolidation test for very
soft clay

W, (%) €, Hycm) D(cm)
98 292 23.7 15.0

130 3.65 234 15.0
148 423 23.0 15.0

Drainage condition

Double drainage
Double drainage
Double drainage

Table 4. Strain of dredged soil with initial water content at

load stage
P(Um’) & (%)
05 2w, - 185
10 25w, - 445
2.0 26w, + 1.54
40 26w, + 7.54
8.0 26w, + 13.54
16.0 24w, + 21.15
320 24w, + 2476
64.0 24w, + 25.77
49} 2t}

¢, = (9.13E—05) - logP —0.000039(cm’/sec)  (6)
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Table 5. Prediction of consolidation period by Terzaghi and
Mikasa’s theories

Applied Wn & * c, r L i
Theories (%) (%) (cm®/sec) v (cm) (day)
98 33 193E-04 0848 1185 7.14
Terzaghi 130 41  2.01E-04 0848 11.52 648
148 46 231E-04 0.848 11.50 5.62
98 33 1.83E-04 0460 11.85 409
Mikasa 130 41 1.96E-04 0380 11.52 298
148 46  222E-04 0355 1150 245
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Table 6. Observed values of consolidation period by large
consolidation tester

Wn o & c, r L e
(%) (%) (cmzlsec) V. (cm) (day)
Observed
Vi 98 34 1.78E-04 0.450 11.85 4.11
alues
130 42 191E-04 0370 11.52 298
148 46 2.01E-04 0.355 11.50 2.70
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Fig. 4. Comparison with predicted and observed values for
consolidation period.
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