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Physical and mechanical properties test of tailing sand and stability
analysis for tailings dam
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Abstract: It is to test the physical and mechanical properties of the tailings in an upstream tailings pond and to
demonstrate the current stability of the dam. Through the indoor soil test and the BI-90Plus laser particle size
analyzer, the original tailings were thoroughly tested and analyzed. Thirteen basic physical property indexes
and four mechanical property indexes of tailings sand were obtained. At the same time, the safety coefficient of
dam stability under three conditions was calculated. The results show that copper tailings are fine tailings with
poor permeability, strong plasticity, and significant swelling and shrinkage. The particle size and its content
approximate Gauss distribution. As the content of fine tailings increases, the cohesion tends to be stronger,
whereas the internal friction angle and the permeability coefficient seems to decrease gradually. The difference
reached several times to dozens of times. This may be related to the amount of clay in the tailings. The
minimum safety factor calculated under the three conditions is obviously greater than the specification require-
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ments, indicating that the stability is better. According to the science of grading and physical and mechanical

properties of the tailings, and reasonable ore discharge, it is crucial to the stability of the dam body. The test

results provide detailed data support for studying the engineering mechanical properties of tailings and the

stability of the dam.

Keywords: tailings sand; physical and mechanical properties; stability analysis; soil test; safety factor; limit

equilibrium method
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