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Summary

In this paper, soil dispersion and structure of particles or aggregates as affected by repetitive
freezing—melting processes were examined at a banked slope of a reclaimed field at Abashiri district,
Hokkaido. The soil examined was sampled at the volcanic ash subsoil which had a natural structure and
almost no history of freezing—melting. The soil was sieved, then packed in plastic containers to an
almost homogeneous condition of g4 lg/cn® and moisture: w,. Then freezing—melting cycle was done
by freezing the samples at —21T for 17h and melting at +27+ 5 C for 7 h. This is considered as one
cycle. After every cycle, dispersion ratio was obtained based on the Middleton method (Dr1/50). Also,
soil consistency, measuring liquid limit and plastic limit was done in addition to the soft X—ray image
method to determine any change in soil structure with increasing number of cycles.

Results of the investigations show that dispersion ratio increases up to the earlier cycles, after which
an equilibrium condition was attained. It was found that dry strength and shear strength decreased
gradually after repetitive freezing—melting. It was understood that the clay activity went down during
the earlier cycle of freezing—melting and at later stage, the water holding capacity of soil was also
reduced. Soft X—ray images through the image process revealed that soil aggregate structure became
weak after repetitive freezing—melting and the volume of coarse pores outside the aggregates increased.
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(Soil Phys. Cond. Plant Growth, Jpn., 71, 5—9, 1995)
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Fig.1 Relationship between precipitation,snow depth and ground temperature at upland field and
slope surface during snow formation and melting periods(1990)
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Fig.2 Curve fitting analysis of dispersion ratio
and freezing-melting cycles
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Fig.3 Freezing-melting cycles and consistency
limit
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Table1 Physical characteristics of experimental soil
Texture ®a G. PL LL 04 n K, Color Hardness
(%) (%) (%) (g/em?®) (%) (cm/s) (Yamanaka, mm)
LiC 59.0 2.46 51.0 61.0 0.957 61.08 3.18Xx107° 10YR3/4 28.6
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Fig.4 Plasticity chart,soil consistency analysis
of soil subjected to freezing-melting cycles
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Fig.5 Developed soft X-ray radiograph of untreated
soil in plastic container. Scale:10mm Thickness
=11.6mm, p.=1.0g/cw’, FFD=500mm,Conditions
=30sec.3mA, 60kV, Film=FR (FUJI)
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Fig.6 Soft X-ray image of untreated soil(see
Fig.5)
Black area : soil aggregate/particles, White
area : soil pores,Vertical & Horizontal lines :
standard points of reference during X-ray
scanning, Wavelength indicates : degree of
X-ray transmission,absorption,spatial structure,
relative bulk density,aggregate size, High
peaks : low density area
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Table2 Wavelenth analysis of soil at various
freezing—melting test cycles
Mean Peak Mean Wavelength
Cycle
Number (mm)
0 10 5.2
1 11 4.9
5 12 4.7
10 13 4.2
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