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Experimental study of electrical resistivity properties and alert
performance of frozen soil under uniaxial load
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Abstract: Using the frozen soil uniaxial compressive apparatus combined with electrical resistivity observation for whole process, a
series of uniaxial compressive tests under different environmental temperatures are performed for the clay in Beilu River with an
initial water content of 17.8 % and dry density of 1.71 g/cm® under a loading strain rate of 1 mm/min, in which the complete testing
data for the stress -strain curve and the associated electrical resistivity-strain curve are obtained. The experimental results indicate
that p,, o, , P, are increased with decrement of the temperature 7 and they are changed synchronically. The frozen soil performs
highly pressure-sensitivity, with the increasing of stress, the procedure of electrical resistivity includes three stages: decreasing stage,
balance stage and sharply increasing stage. There is the linear relationship between the largest tangent modulus and temperature.
O, » € » €, ShOw sensitivity to temperature, the value of 6, , €, , £, is minimum when the temperature is -15°C. The ductibility of
frozen soil is enhanced and its brittleness is reduced; at the same time o, , €, .€, are increased with the decreasing of the
temperature, when 7' > —15 “C .The frozen soil has opposite characters when T <—15C.

Key words: frozen soil; uniaxial compressive strength; tangent modulus; stress-strain- electrical resistivity; alert performance;
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Fig.1 Sketch map of resistivity testing apparatus
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Fig.2 Circuit diagram of resistivity test
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Fig.3 Schematic diagram of the experimental system
for stress, strain and electrical resistivity of frozen
soil under uniaxial compression
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Table 1 Physical parameters of the soil used in this study
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Fig.4 Grain distribution of original specimen
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Table 2 Results of electrical resistivity-stress-strain experiment under uniaxial compressing at different temperatures

7/C £,/ (Q-m) P, ! (-m) P ! (Q-m) o, / MPa o, [ MPa £,/ % €.l % E,. /MPa
-5 207.907 224.874 205.569 2918 0.865 4428 0.788 1.666
-10 392.269 426.522 352.058 4421 1.461 5.777 1.248 2.360
-15 1610.740 1648.826 1 479.966 6.221 2.820 5.898 1.538 3.932
20 2222.625 2478.471 2201.391 6.709 2.601 5.749 1.389 4.599
-25 6 369.024 6 787.172 6 170.426 8.129 2.448 5.011 1.158 6.105
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Fig.5 Electric resistivity-stress-strain curves and tangent

modulus of frozen soil during the whole
process of axial compression
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