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ABSTRACT

We have conducted a series of experiments to obtain fundamental data for the improvement of
hedoro (muddy sediment) soil which are widely existing in lowlands of Japan. In this paper, we
investigated the physical properties of hedoro soils taken from three different place, which were
Haneda hedoro soil (H) existing under the seawater, Kasumigaura (K) and Obagawa (O) hedoro

soil existing under the fresh water. We also investigated the changes of consistency and hydraulic

conductivity of Haneda and Kasumigaura hedoro soils in drying process.

The results are summarized as follow;

1. There were large variations in the grading and the fundamental physical properties of hedoro

soil among the samples collected from the different places.
2 . It was observed that the liquid limit (LL) and plastic limit (PL) of K hedoro soil seemed to be

much higher than the other two different hedoro soils.
3. The drying process caused an irreversible effect on the hedoro soil with regard to consistency

and hydraulic conductivity.
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Table 1 Physical properties of soil samples

Soil sample | Haneda | Kasumi Obagawa

Test (H) gaura(K) (0)

Soil particle density: 2.662 2.545 2.739
ps (Mg/m®) +0.004 +0.004 +0.006

Natural water content: 1.256 2.445 0.449
wn (kg/kg) +0.055 +0.082 +0.038

Sand : S(%) 2.0 1.0 74.0

Silt : Si(%) . 20.0 22.0 8.0

Clay : C(%) 78.0 77.0 18.0

Soil texture HC HC .SCL
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Table 2 Consistency of Haneda hedoro soil in drying process

Test Water liquid plastic plastic flow index shrinkage shrinkage
content limit limit index limit ratio
Drying process | w(kg/kg) pF LL(kg/kg) | PL(kg/kg) I, (kg/kg) I, SL(kg/kg) R
fresh 1.268 0.5 1.112 0.380 0.732 0.620 0.355 1.40
stage 1 1.107 1.7 1.075 0.377 0.698 0.440 0.342 1.38
stage 2 1.012 2.0 1.065 0.376 0.689 0.390 0.340 1.38
stage 3 0.929 2.6 1.029 0.375 0.654 0.320 0.338 1.36
air dried 0.109 — 0.705 0.351 0.354 0.260 0.327 1.33
Table 3 Consistency of Kasumigaura hedoro soil in drying process
Test Water liquid plastic plastic flow index shrinkage shrinkage
content limit limit index limit ratio
Drying process | wi(kg/kg) pF LL(kg/kg) | PL(kg/kg) I, (kg/kg) I, SL(kg/kg) R
fresh 2.445 0.5 2.455 0.843 1.612 0.750 0.390 1.30
stage 1 2.209 1.4 2.430 0.837 1.593 0.730 0.383 1.30
stage 2 2.202 1.4 2.422 0.835 1.578 0.730 0.381 1.30
stage 3 2.055 1.7 2.408 0.832 1.576 0.630 0.378 1.30
stage 4 1.886 1.8 2.391 0.831 1.560 0.620 0.376 1.30
stage 5 1.669 2.3 2.278 0.818 1.460 0.610 0.360 1.29
stage 6 1.608 2.5 2.225 0.816 1.409 0.590 0.357 1.28
stage 7 1.325 3.0 1.988 0.766 1.222 0.530 0.342 1.28
stage 8 1.128 3.6 1.536 0.691 0.845 0.450 0.338 1.27
air dried 0.086 — 1.266 0.653 0.613 0.350 0.334 1.25
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1.500 — : Table 4 Hydraulic conductivity of Haneda hedoro
o 1.250 . \"\\ soil in drying process
X 1.000 RS \ Test water dry density hydraulic
% 0.750 . \- Drying content conductivity
£ L process w(kg/kg) | pF | pa(Mg/m® | k(m/s)
3 0.500 e e fresh 1.268+0.040 [ 0.5 0.602£0.009 | 1.32X10°®
S — : D .
P o : ”
S 0250 STt stage 1 [ 1.10740.023 | 1.7 | 0.687:0.008 | 8.95X10
0,000 . : stage 2 1.012+0.029 2.0 0.700+0.003 | 8.79X10-°
1 10 100 stage 3 0.929%0.016 | 2.6 0.’755i0.017 2.08x10-°
Fall count air dried |0.1094:0.003 | — | 0.932+0.006 | 3.26x10-®
Bd<75um @€d<106um Ad<250um Xd<425uﬂ
Fig. 3 Changes of flow curve depends on maximum  Tahle 5 Hydraulic conductivity of Kasumigaura-
particle size of Obagawa hedoro soil hedoro soil in drying process
d; particle size(xm)
Test water dry density hydraulic
Drying content conductivity
3.000 process wi(kg/kg) | pF | ps(Mg/m?) k(m/s)
2500 | fresh 2.401+0.023|0.5]0.354£0.003 | 1.20Xx10°®
_ stage 1 2.209+0.052 [ 1.4]0.371+0.004 | 4.17X107°
by
» 20 L stage 2 | 2.055+0.047 [ 1.7 | 0.389+0.006 | 4.02X10~°
§ 1500 | stage 3 | 1.669+£0.016 | 2.3 | 0.488£0.004 | 1.83x10~°
g air dried | 0.086+0.003 | — | 0.764+0.010 | 1.27X10°8
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