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Rheology of compaction curve
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Fig. 1 A model for pseud-plastic flow
Y : hock (yield value )
N : dash pot (viscosity %)
H : spring (elastisity E)
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Fig. 2 A model for lubrication by water film ar-
ound particles
r : radius of particle, /2 : thickness of
the film, v,v’ : rate of particle moving by
compaction
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Fig. 4 Dry density curves using eq. (11)
w : moisture content of the soil
n=3.5
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Fig. 5 Dry density curves by experimental data.
w : moisture content of the soil
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Table 1. Characteristic constants of several samples experimented
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Summary

The compaction curve is not drawn on the basis of theoretical deductions, but from experimental

results.
rheological model.
to the sample that is being compacted.

In this report several compaction curves were deduced from soil properties based on a
The soil structure associated with packing varies depending on the force applied
The soil structure becomes looser with the increase in the

packing density, when the force applied exceeds the yield value of the soil.
A rheological model for soil response to compaction was designed as follows

P=E-e
P=7¢8

when P=/6
when P>>6

where e: strain, 7: viscosity, E: rigidity, P: force, #: yield value

This model corresponds to a pseudo-newtonian flow having the yield value.

The specific dry density

(pa) of the compacted soil is well correlated to the moisture content ratio (w).

_ Grw __( 3K )n
pa= 114G w G-w

where G is the density of soil particles, K is a parametric constant related to the yield value and the

structure of compacted soil.

n is an experimental constant, 7, is the density of water.

The compaction curves of volcanic ash soil showed a considerable difference between the process

of drying and wetting of soil.

the drying process of Kanto loam volcanic ash soil.

No distinct peak was observed in the dry density curve of soil during

The density curve after soil compaction except

in the case of Kanto loam during the drying process can be adjusted using K and n. A reasonable
degree of fitness was observed in several experimental curves when n=3.5 in the equation.
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