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ON THE RHEOLOGICAL BEHAVIOUR OF FRQZEN SOIL
by Yoshiaki FUKUO

Synopsis

In order to investgate the rheological properties of frozen soil, the tests of axial compression
in a cylinder (50mm diam. X90mm height) and of deflection in a straight beam (40x40mm
square X 500mm span) were carried out at —5°C and —10°C under various loads using silty
and sandy frozen soils.

The results of axial contraction were arranged with reference to Murayama and Shibata’s
theory of the rheological characters of clay, and it was seen that the frozen clay was probably
in strength of 2kg/cm2 and 10 to 20kg/cm? as lower and upper yield values at —5°C

respectively.
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Table 1 The properties of undisturbed silty clay.

37.0 | 37.6  35.4

sampling depth (m) | 5 ‘ 7 I 8.5
|
plastic limit (%) !

liquid limit (%) ‘ 7.0 ' 70.2 | 70.7

l
water content (%) k 51.0 ‘ 52.7 i 64.6

Table2 The result of grain size analysis of undisturbed sandy soil at 10m depth layer

Total weight in dry 390. 9gr, Water contet 25.0%

grain size \ S2380u | 2380u>

weight (gr) \

234.2 \ 155.8

(weight of loss by sieving=0. 9gr)

The distribution of grain size smaller than 2380z mesh

size (1) | 2380>2000 | >1410 | 1000 | >T100 | >s00
percent in weight L 4 | 186 165 M0 | 110 )
size (1) \ 350 \ ~250 \ ~210 210>
percent in weight ‘ 17.4 l 5.6 ‘ 1.6 ‘ 4.9
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Photo, 1 View of loading installation.
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Fig. 1 Diagramatic schetch of compressive equipment.
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Fig. 2 Examples of deformation of frozen soils in the axial compression at
—5°C and ~10°C under axial stress 20kg/cm?
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Fig. 4
Creep deformation of frozen
soils at —10°C in various layers
during constant loading, The
figures in parentheses and circles
show the axial compressive stress
(kg/cm?) and refering number

respectively

Fig. 5
The recovery stage of frozen soils
in various layers at —5°C and —10°C
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