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Study on mechanical response characteristics of tailings dam
under freezing thawing cycle
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( a. School of Civil Engineering; b. School of Mechanics and Engineering;c. School of Mechanical Engineering,
Liaoning University of Engineering and Technology. Fuxin 123000, Liaoning, P. R. China)

Abstract: The freezing and thawing, shrinkage and expansion, and damage of tailings sand can cause great
harm to the project of tailing dam in cold regions. In order to explore the deformation characteristics of
tailing dam and reveal its deformation mechanism under freeze-thawing, down-scale tailings dam model
tests were carried out on a self-designed device under different freezing temperatures (—5, —25, —45 °C)
. The soil pressure, displacement and pore water pressure at each key position of tailing dam during the
freeze-thaw cycle were measured by the dynamic data acquisition instrument. The test results show that:
the internal stress of the dam increases with decrease of freezing temperature; the stress growth rate in the
early stage of freeze-thaw cycleat each key position is higher than that at the other stages. The pore water
pressure in the dam decreases with decrease of freezing temperature. The variation range, periodicity and

regularity of pore pressure increases with the position depth of the dam. Besides, it is revealed that the
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freezing temperature has obvious position effect.

The closer to the tailings dam edge, the greater the

deformation magnifude of dam body and the higher of the deformation rate.

Keywords: geotechnical engineering; tailings dam; freeze-thaw cycle; mechanical response characteristics;

deformation mechanism
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Fig.1 Dynamic data acquisition instrument
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Table 2 Main physical property indexes of tailings sand
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Fig.2 Schematic diagram of monitoring points layout
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Fig.3 Complete view of tailings dam model
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Fig. 4 Stress variation curves of initial dam and sub dams
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Fig.5 Monitoring results of pore pressure under freezing

and thawing cycles
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Fig. 6 Curves of deformation law of tailings dam

under freeze-thaw cycles
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