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The characteristics of frozen soils are one of most important factors for foundation design in cold region. The objective of this
study is to evaluate the shear strength and stiffhess of frozen soils according to the confining conditions during the freezing and
shearing phase. A direct shear box is constructed for the frozen specimens and bender elements are mounted on the wall of the
shear box to measure shear wave velocities. Specimens are prepared by mixing sand and silt with a silt fraction of 30% in weight
and the degree of saturation of 10%, giving a relative density of 60% for all tests. The temperature of the specimens in the freezer
is allowed to fall below -5°C, and then direct shear tests are performed. A series of vertical stresses are applied during the freez-
ing and shearing phase. Shear stress, vertical displacement, and shear wave along the horizontal displacement are measured.
Experimental results show that in all the tests, shear strength increases with increasing vertical stress applied during the freezing
and shearing phases. The magnitude of the increase in shear strength with increasing vertical stress during shearing under fixed
vertical stress in the frozen state is smaller than the magnitude of the increase in vertical stress during freezing and shearing. In
addition, the change in shear wave velocities varies with the position of the bender elements. In the case of shear waves passing
through the shear plane, the shear wave velocities decrease with increasing horizontal displacement. This study provides an eval-
uation of the properties of shear strength and stiffness of frozen soils under varied confining condition.
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Fig. 1. Direct shear box with bender elements.
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Fig. 2. Measurement system for shear wave.

Table 1. Properties of the sand-silt mixture.
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Table 2. Confining conditions during freezing and shearing.
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