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Fig. 1. Grain size accumulation curve.

Table 1. Physical properties of volcanic ash soil
sampling  specific ?rff?tglrc water dry void degree of
volcanic ash soil No depth  gravity content content density ratio saturation
(em) (%) (%) (g/cm?®) (%)
. .. (black or dark brown N
alluvial deposit {soil (kuroboku) 1 0~30 2. 401 15. 4 93. 14 0. 580 3. 14 71.3
reddish brown soil
] (akahoya) 2 50~85 2.582 3.5 139.50 0.441 4.90  73.5
younger
volcanic ash F};‘f]‘ or dark brown 4115 145 2593 9.9 104.17 0.642 3.05  88.6
dark gray soil 4 170~200 2. 587 11. 4 93. 04 0.724 92. 6
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plasticity index

liguid limit

Fig. 2. Variations in plasticity chart for fresh
soil (@) and air dried soil (©) of each
sample.

(ML) : silt lower than liquid limit 50
%, (MH) :silt higher than liquid
limit 5095, (CL) : clayey soil, (CH) :
clay, (OL) : organic clayey soil, (O
H) : organic clay, (VH,) : volcanic
cohesive soil lower than liquid limit
80%, (VH,) : volcanic cohesive soil
higher than liquid limit 809
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Fig. 3. Compaction curve of each sample (A—B-—C : dry process, C—-D—E : wet process).
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Fig. 4. Relationship between void ratio and
coefficient of permeability for each sam-
ple using compacted specimens (A, B, C,
D and E coresponde to Fig. 3).
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Fig. 6. Influence of water content to both dry-
density and void-ratio of specimen com-
posed of coarse aggregates under differ-
ent compressive stresses (7).
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Summary

Compaction characteristics of younger volcanic ash soils found widely in Shirasu area, spread
in the south of kyushu, were studied. The compaction test result was noted to be quite unusual on
account of the fact that it was almost impossible to define correctly the optiumm water content,
because the resulting compaction curve was so arbitrary that if any pre-drying were permitted it
was to be depending only exclusively on the degree of the pre-drying. Permeability of the compacted
specimen was also so unusual that the coefficient of the permeability increased with the decreasing
of the void ratio during the dry-processing.

Microscopic examination of the compacted soil fabrics was carried out for the purpose of accoun-
ting for these peculiarities with revelation that major differences were due to the fracture in soil
aggregates. The significant change in the behaviour of coarse aggregates in the grain size from 2
to 0.84 mm was ascertained to be the result of deformation and fracture brought forth by the
different compressive stresses and water contents. Compaction characteristics of these soils due to
the fabric changes are to be illustrated in the following. In a case when coarse aggregates are sup-
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plied with a high degree of water content, it becomes easy for them to undergo a deformation which
will make them be resistant to the fracture which is to be brought forth by compaction energy with
the accompanying decrease in structual pore space. As the textual pore space is kept still, dry density
comes to be increased only slightly while low permeability is brought forth in spite of this phenom-
enon that the void ratio is not occasioned to be decreasing. Otherwise, in a case when the sample
is turned into an air drying-condition, the coarse aggregates come to be fractured by compaction,
and the structual pore space between the fine aggregates comes to have a dominant effect on perm-
eability. Owing to this fact, high permeability is measured in spite of the increasing of dry density
and of the decreasing of void ratio. Thus hysterisis-loops of compaction curve are obtained due to
the fact that molding water acts on the lubrication for the air drying sample.

Explanation of photographs

Photo. 1. Microfabrics of the compacted specimens for samples No. 1 and No. 3, where A, C, D and E correspond
to those in Fig. 3.
A—C: dry process, C—E: wet process, C: air dry, D: optimum water content, vertical section, 20 x
Photo. 2. Major changes of coarse aggregates subjected to various normal stresses (¢) at water content 35%
of the sample No. 3.
I': coarse aggregate assemblage before compression (specimen; dry density 0.54g/cm3, void ratio
3.15)
II': irregular aggregate before fracture (specimen; dry density 0.66g/cm®, void ratio 2.61)
III: fracturing aggregate between pumice grain (P) and lithic grain (L) (specimen; dry density
0.84g/cm®, void ratio 1.87)
IV: fine aggregate assemblage resulted from fractured coarse aggregates (specimen; dry density
0.93g/cm?®, void ratio 1.54)
Photo. 3. Influence of water content to the pore formed by compression. (normal stress 12.8kg/cm?)
I: dominant formation of pores occurring between fine aggregates resulted from fractured coarse
aggregates
II': dominant formation of pores occurred within coarse aggregates existing in the deformed coarse
aggregates
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